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INFECTIOUS DISEASES - I

EMERGING INFECTIOUS DISEASES Causes of emerging infectiohs:

*Raju C Shah x Previously undetected or unknown infectious agents

“*Meet Patel x Known agents that have spread to new geographic

Abstract: Emerging infectious diseases are infections that ~ locations or new populations

have recently appeared within a population or those whose x Agents whose role in specific diseases has previously
incidence or geographic range is rapidly increasing or gone unrecognized.

threatens to increase in the near future. People coming in
to closer contact with wild animals and travelling much
more frequently are major contributors. Many emerging
diseases arise when infectious agents in animals are passed
to humans.

X Re-emergence of agents whose incidence of disease
had significantly declined in the past, but has
reappeared. This class of diseases is known as re-
emerging infectious diseases.

o ) Since the 1970s, about 40 infectious diseases and
The second annual review in WHO by expert committegqenis have been discovered, including severe acute

consider that given their potential to _cau_seapublic heam}espiratory syndrome (SARS), Middle east respiratory
emergency and the absence of efficacious drugs and/%ﬂ/ndrome (MERS), ebola, chikungunya, avian flu, swine
vaccines, there is an urgent need for accelerated researgfl, zika and most recently Nipah. The World Health

and development for 8 diseases emerged recently. In thi§yganization warned in its 2007 report that infectious
article we will discuss about four emerging diseases whichjisaases are emerging at a rate that has not been see
include Ebola virus, Middle East Respiratory Syndrome,a¢qes

Corona Virus (MERS-CoV), Nipah and Zika virus.

) ) ) Coming into closer contact with wild animals,
Keywords: Emerging Infectious diseases, Z00N0SeSy4yelling more frequently and far greater distances than
Contagious, Ebola, MERS, Nipah, Zika. in the past increase the potential for emerging infectious

Emerging infectious diseases (EID) are infections thagls.e ases to s_pread rapidly and cause global epidemics
which is a major concern.

have recently appeared within a population or those whose
incidence or geographic range is rapidly increasing or  Agents of bioterrorism like anthrax, smallpox
threatens to increase in the near future. The new infectioup QG WXODUHPLD DOVR KDV WKH S
diseases and those which are re-emerging after a period¢ff serious concern.

guiescence are also grouped under emerging infectious . )
diseases. Factors for the emergence or re-emergence of infectious

diseases
Changes in human behaviour and customs will _
continue to provide opportunities for microbes to produce  Factors that have contributed to these changes are

unexpected epidemics. Notably, 60 to 80 percent of newopulation growth, migration from rural areas to cities,
human infections likely originated in animals. international air travel, poverty, wars and destructive

ecological changes due to economic development,
unregulated land use evolution of pathogens over time etc.

For an emerging disease to become established the

* Medical Director, following events have to occur (Fig.1).

Ankur Institute of Child Health

**  Associate Consulting Pediatrician, The infection also has to be able to sustain itself within
Ankur Institute of Child Health, Ahmedabad. the population, with more and more people continued to
email: rajucshah@gmail.com get infected.
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Introduction i This article will cover Ebola virus, Middle-east
pirocuetion i respiratory syndrome corona virus (MERS-CoV), Nipah
population . .

/ and Zika virus.

Ebola virus disease

Ebola virus disease (EVD) is a rare and deadly disease

\ most commonly affecting people and nonhuman primates

Person to (monkeys, gorillas and chimpanzees). Ebola virus disease
person spread (EVD) was discovered in Central Africa in 1976 when two

- consecutive outbreaks of fatal hemorrhagic fever occurred.
Sustained in /’/ The first outbreak occurred in the Democratic Republic of
population == Congo (DRC) in a village near the Ebola river, which gave

the virus its name. The second outbreak occurred in what

Fig.1. Events leading to emerging infectious is now South Sudan, approximately 500 miles (850 km)
diseases away?

Initially, public health officials assumed that these
_ _ _ _ _ outbreaks were isolated events associated with an infectec
~ Many emerging diseases arise when infectious agen@rson who travelled between the two locations. However,
in animals are passed on to humans (zoonoses). As thfer it was discovered that the two outbreaks were causec
human population expands in number and into newyy wo genetically distinct viruses: Zaire ebolavirus
geographical regions, the possibility that humans will comep, QG 6XGDQ HERPOWRUYXWYLNH SRSX
into close contact with infected animals increases. Whegncroachment into forested areas and direct interaction with
this is combined with increase in human density anqy;qlife (such as bushmeat consumption) may have
mobility, it poses a serious threat to human health. contributed to the spread of the Ebola vitus.

The WHO expert committee during their second  Since its discovery in 1976, the majority of cases and
annual review in 2018, opined that given their potential toR X WEUHDNV Rl (EROD 9LUXV 'LVHD!
cause a public health emergency and the absence phe 2014-2016 Ebola outbreak in West Africa began in a
efficacious drugs and / or vaccines, there is an urgent neegral setting of southeastern Guinea, spread to urban area
for accelerated research and developmerit for and across borders within weeks and became a global

: . epidemic within month§.
x Crimean-Congo hemorrhagic fever (CCHF) P

Ebola viruses are highly contagious once early
symptoms such as fever develop. The infected patient shed:
X Lassa fever viruses in all body secretions (bodily fluids); direct contact

x Middle-east respiratory syndrome coronavirusWith any of thesc_a secre';iorjs. may cause the virus
(MERS-CoV) and severe acute respiratory syndromé'ansmission to uninfected individudls.

(SARS) The cause of Ebola hemorrhagic fever is Ebola virus
x Nipah and henipaviral diseases infection that results in coagulation abnormalities,
x Rift Valley fever (RVF) incluc_ling gastrointestinal bIeeding., development_of a_rash,

cytokine release, damage to the liver and massive viremia
x Zika that damages the endothelial cells of blood vessels. As the
massive viremia continues, coagulation factors are
compromised and the microvascular endothelial cells are
Disease X represents the knowledge that a serioudamaged or destroyed, resulting in diffuse bleeding
international epidemic could be caused by a pathogemternally and externally (bleeding from the mucosal
currently unknown to cause human disease and so ttseirfaces like nasal passages, mouth, gums and conjunctiva,
research and development (R&D) blueprint explicitly seeks his uncontrolled bleeding leads to blood and fluid loss
to enable cross-cutting R&D preparedness that is alsoaltimately leading to hypotensive shock that causes death
relevant for an unknown “Disease X" as far as poséible. in many Ebola-infected patients.

x Ebola virus disease and Marburg virus disease

x Disease X

6
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Unfortunately, early symptoms of Ebola virus Anyone suspected of having Ebola hemorrhagic fever
GLVHDVH DUH QRQVSHFLILF D Q Gshau@be®isolatet, akdYchrebivers IsHo@dVEaL protective
(severe), weakness, vomiting, diarrhea, abdominagarments. Currently, there is no specific medical treatment
discomfort or pain, decreased appetite and joint and musder Ebola hemorrhagic fever according to the CDC.

discomfort? _ _ _
The main way to prevent getting Ebola hemorrhagic

As the disease progresses, patients may develop othfexer is to not travel to areas where it is endemic and by
symptoms and signs such as rash or skin and eye bleegsaying away from any patients who may have the disease.
hiccups, sore throat, cough, hemotyis/hemotemesis (QWedical caregivers may protect themselves from infection
bleed), chest pain, mental confusion, bleeding both insidE\ VWULFW DGKHUHQFH WR EDUULF
and outside the body (for example, mucosal surfaces, eyegdwns, goggles, and a mask). Contact surfaces should be
and difficulty in breathing and swallowirig. disinfected with alcohol-based (70%) wiges.

The symptoms and signs may appear from about 2to  The recommendations from the CDC to prevent
21 days after exposure with an average incubation periagetting Ebola (EVD) from an infected person are shown in
of 8 to 10 days. It is unclear why some patients can survivBox 15
and others die from this disease, but patients who die N )
usually have a poor immune response to the virus. Patients N addition, after leaving an area affected by EVD,
who survive have symptoms that can be severe for a wedpdividuals should monitor their health for 21 days; if a
or two; recovery is often slow (weeks to months) and somBerson develops any symptoms, he or she should

survivors have chronic problems such as fatigue and ey@mediately seek medical care and inform the medical
problems’ caregivers of his or her exposure to EBola.

Diagnostic studiésthat may be helpful include the In December 2016, a human clinical trial of rVSV-
following: Complete blood count (CBC) with differential, ZEBOV vacciné against Ebola disease was found to be
bilirubin, liver enzymes, blood urea nitrogen (BUN), apparently effective and relatively safe for . The researchers
creatinine, ABG, Studies for isolating the virus - Tissue!Sed people (contacts) exposed to Ebola patients during
culture (only to be performed in one of a few high-the outbreak in a trial following similar procedures (“ring
containment laboratories throughout the world), reverse®f €xposure”) used to eliminate smallpox. Researchers
transcription polymerase chain reaction (RT-PCR) assayandomly assigned the Ebola case exposure patients to ge
serologic testing — Enzyme-linked immunosorbent assaﬂbe vaccine at either day 0 or 21 days later after being
(ELISA) for antigens or for immunoglobulins (IgM and 'dentified as a new case exposure. Although many
IgG). Other studies are immunochemical testing ofvaccinated people developed side effects of injection-
postmortem skin and electron microscopy. VLWH SDLQ PLOG KHDGDFKH 1DWI

Ebola hemorrhagic fever often has many| Box 1. Steps to prevent Ebola virus
complications; organ failure, severe bleeding, jaundice,disease
delirium, shock, seizures, coma, and death (about 509
100% of infected patients). Survivors may experiencd

ZHDNQHVV IDWLIJXH KHDGDFKHYV | KIZbAtacOtd Wlool Hrig Dy MMibis/ (uriéd 2opR U\

changes and inflammation of organs (e.g., the testicles apd saliva, sweat, vomit, breast milk, semen and vaginal
the eyes).Male patients may have detectable Ebola virusep  fluids)

in their semen for as long as six months after they surviy
the infection. Chances of being infected with Ebola from
semen is very low.

T'Avoid the following:

[

X Items that may have contacted an infected pergon’s
blood or body fluids (such as clothes, bedding,
needles and medical equipment)

Treatment x Funeral or burial rituals that require handling the

The CDC recommends the following supportive medica| ~ Pody of someone who died from EVD

treatment for Ebola-infected patients: x Contact with bats and nonhuman primates or blpod,
fluids and raw meat prepared from these animals

Providing intravenous fluids (IV), maintaining (bushmeat) or meat from an unknown source
re

electrolyte balance and oxygen status and blood pressU
and treating other infections if they occur. x Contact with semen from a man who had EVD
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individuals recovered within a few days and nonemay be rapid, or it may take several days. Severely affected
developed long-term problems. The study involved 11,84people develop a potentially fatal form of respiratory
people. The vaccine was 100% effective in patients whéailure, known as adult respiratory distress syndrome.
obtained the vaccine at day 0 and those day 0 individuala addition to affecting the alveoli in the lungs, the virus
who had no symptoms within 10 days (due to thealso infects other organs in the body, causing renal failure,
approximate average incubation period of Ebola)pericarditis or disseminated intravascular coagulation.
There were 23 new cases of Ebola in patients who got tHeeople with compromised immune system such as
vaccine 21 days later. Many investigators consider thitv HYHUH UKHXPDWRLG DUWKULWLYV
vaccine to be a safe and effective vaccine. There is @ot experience respiratory symptoms but can have fever
stockpile of 300,000 doses in reserve for future outbreaksRU GLBUUKHD

The vaccine is in limited supply and is not licensed by the .

FDA. Health care professionals use this vaccine in the same  Some of the laboratory-confirmed cases of
way to limit the spread of Ebola in the DRC in the 2018MERS-CoV infection are asymptomatic. Most of these

outbreak. Time will tell if the “ring of exposure” method @Symptomatic cases have been detected following

of vaccination will stop the outbreak. aggressive contact tracing of a laboratory-confirmed case.
. . Approximately 35% of reported patients with MERS-CoV

Middle East Respiratory Syndrome Corona infection have died. Although most of human cases of

Virus (MERS-CoV) MERS-CoV infections have been attributed to human-to-

Middle East Respiratory Syndrome (MERS) is a viralhuman infections in health care settings, current scientific
respiratory illness first reported in Saudi Arabia in 2012 8vidence suggests that dromedary camels are a majo
The virus that causes MERS is called Middle Easfeservoir host for MERS-CoV and an animal source of
Respiratory Syndrome Corona virus (MERS-CoV). CorondERS infection in humans. However, the exact role of
viruses are common viruses that most people get at sordéomedaries in transmission of the virus and the exact
point of time in their life. Human Corona viruses usuallyroute(s) of transmission are unknown. The virus does not
cause mild to moderate cold-like illnesses. HoweverSeem to pass easily from person to person unless there i

MERS-CoV is different from any other corona virus €l0se contact, such as that occurs when providing
previously found in peoplé. unprotected care to a patient. Health care associated

outbreaks have occurred in several countries, with the

The largest outbreak outside Arabian Peninsulgargest outbreaks seen in Saudi Arabia, United Arab
occurred in the Republic of Korea in 2015. It was linkedg mirates and the Republic of Koréa.

to a traveller returning from the Arabian Peninsula.

MERS-CoV is a type of corona virus, similar to the one The incubation period is about five days, but can
that caused SARS (severe acute respiratory syndrome) aadcasionally be from two to 14 days. The contagious period
WKH FRPPRQ FROG 0(56 &R9 KD VfoQNRERS-EbV/Hs@otXhbwnybluhiayést as long as virus
identified in humans. Like the SARS virus, MERS-CoV isis being she® MERS is contagious and can spread from
most similar to corona viruses found in bats. It has beeperson to person by respiratory droplets, either
detected in camels and several cases of MERS-CoVinthos\ EUHDWKLQJ DLUERUQH GURSOH!
who handle camels have been reported. Other livestock d@cretions with moist membranes of the mouth, nose and
not seem to be affectdd. MERS-CoV likely came from eyes. It is contagious from camel to human via respiratory
an animal source in the Arabian Peninsula. Researchedsoplets as well as meat, milk and urine of an infected
have found MERS-CoV in camels from several countriesanimal, even though the animal may not appear*sick.
Studies continue to provide evidence that infections in

camel may play a role in human infection with Treatment

MERS-CoV. However, more information is needéd. Like SARS, patients with MERS-CoV often require

Typical MERS symptoms include fever, cough andoxygen supplementation and severe cases require
shortness of breath. Pneumonia is common, but not alwaygechanical ventilation and intensive-care-unit support.
present. Gastrointestinal symptoms, including diarrhoedo medication has been proven to be of use in treating
have also been reported. Initially, the illnessMERS-CoV and treatment is based upon the patient’s
UHVHPEOHY LQIOXHQ]D ZLWK I Hmedical poga@onDMamagenenF @ wg Kdividual with
The breathing disorder often progresses to severe shortndd&RS is aided by infectious disease, pulmonary and
of breath and inability to maintain oxygenation. Progressiowritical-care specialists.
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MERS is associated with a rapidly progressive severtlistory: People first discovered NiV in a village named
respiratory illness, and mortality compared to theKampung Sungai Nipah in 1999 in Malaysia; the virus was
SARS-CoV outbreak of 2003 is very high. Since the MERSamed after the village. This first recorded outbreak began
outbreak in Saudi Arabia from 2012 a total of 933in 1998-1999 and reached Singapore. A new strain occurrec
individuals had been affected with 401 deaths as of Marcim 2001 in Bangladesh and India. Small outbreaks of NiV
2015, a mortality rate of about 5092 neumonia and renal have happened in these countries since 208 outbreak
failure are the complications of MERS-CoV. Good handin India (state of Kerala) occurred in May 2018. Fruit bats
hygiene using soap and water or an alcohol-based hamahd rabbits are the likely sources of NiV that infected
sanitizer, avoidance of close contact with sick people andeople!®
avoidance of touching one’s eyes, nose, and mouth can o o ] ) ]
prevent the spread of viruses. Caregivers of patients who NiV is a zoonotic virus; the virus often infects animals

are not hospitalized should perform frequent hand hygiengCh @s pigs and fruit bats (Pteropodidae), but they may be
as stated above and wear a face mask for direct care urftfympPtomatic (not show any symptoms). In addition, flying
the patient has recovered. foxes of the genus Pteropus in the Malaysian peninsula car

carry NiV. Nipah virus (NiV) can also be transmitted

In the Arabian Peninsula and surrounding countrieghrough contaminated food or directly between people.
where MERS-CoV has been found, the World Health

Organization (WHO) recommends precautions in handling  In infected people, it causes a range of ilinesses from
live camels or their raw meat and dairy products.asymptomatic (subclinical) infection to acute respiratory

Anyone who does so, should frequently wash hands ariihess and fatal encephalitis. The virus can also cause
consider using respiratory protection, as well as barriersevere disease in animals such as pigs, resulting in
to protect skin and clothing. Clothing worn during handlingsignificant economic losses for farmét#lthough Nipah

of camels or their products should be kept away fronvirus has caused only a few known outbreaks in Asia, not
household contacts and washed daily. All products intendeghly it infects a wide range of animals but also causes
for human consumption should be cooked thoroughly osevere disease and death in people, making it a public healtt
pasteurized? concern.

In the health-care setting, a suspected case of MERS  Transmission is thought to have occurred via

is placed in airborne infection isolation room (AlIR). This unprotected exposure to secretions from the pigs, or
is a patient care room used to isolate people with suspectgéiprotected contact with the tissue of a sick animal.
or confirmed airborne infectious diseases. The air is undeh outbreaks in Bangladesh and India, consumption of fruits
negative pressure, meaning that contaminated air igr fruit products (such as raw date palm juice) contaminated
continually sucked into the room instead of letting it leakwith urine or saliva from infected fruit bats was the most
out into the hospital environment. This air is exhaustegikely source of infectio® There are currently no studies
outside, or it circulates back into the room after passingn viral persistence in body fluids or the environment
through a high-efficiency particulate air (HEPA) filter to including fruits. Human-to-human transmission of Nipah
decontaminate it. If an AlIR not available, the patient mustjirus has also been reported among family and care givers
wear a face mask and is isolated in a single-patient roog¥ infected patients. During the later outbreaks in
with the door closed. The number of staff assigned and ti@angladesh and India, Nipah virus spread directly from
patient's movements outside the room must be minimizechuman-to human through close contact with people’s
Before entering the isolation room, health-care workergecretions and excretions. In Siliguri, India in 2001,
caring for the patient must wear a gown, gloves, eye shielggansmission of the virus was also reported within a
and mask or a portable air purifier that filters out smallhealth-care setting, where 75% of cases occurred amonc
infectious particles (N95 mask). Before leaving the roomhgspital staff or visitors. From 2001 to 2008, around half
any disposable gear such as gowns, gloves and mask mgstthe reported cases in Bangladesh were due to human

be discarded. Hands must be cleansed with soap and wagthuman transmission through providing care to infected
or an alcohol-based hand sanitizer after leaving the roopatients?s

and before attending to another patiént.
Infected people initially develop symptothfever,

headaches, myalgia (muscle pain), vomiting, sore throat,
Nipah virus (NiV) is a member of the dizziness, drowsiness, altered consciousness and

IDPLO\ 3DUDP\[RYLULGDH JHQXV +¢L@logiDaY kigns thd @nGicatg acu® envephalitis.

to Hendra virus that infects horgés. Some people can also experience atypical pneumonia anc

9
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severe respiratory problems, including acute respiratorwith close supervision of burial or incineration of carcasses

distress. Encephalitis and seizures occur in severe casesnay be necessary to reduce the risk of transmission to
progressing to coma within 24 to 48 hotfrs. people. Restricting or banning the movement of animals

, _ o . _ from infected farms to other areas can reduce the spreac

The incubation period (interval from infection 10 the ot the gisease. As Nipah virus outbreaks have involved
onset of symptoms) is believed to range from 4 t0 14 day$yigs andjor fruit bats, establishing an animal health/wildlife

However, an incubation period as long as 45 days has begf}yejllance system, using a One Health approach, to detec
reported. Nipah cases is essential in providing early warning for

Though Nipah virus infection was well establishedVeterinary and human public health authoritfes the
as having effects on the nervosigstem, involvement of absence of a vaccine, the only way to reduce or prevent
other organ systems was seen to various degrees. infectionin people is by raising awareness of the risk factors
and educating people about the measures they can take t
MRI brain reveals extensive involvement of the cortexreduce exposure to the Nipah virus.
temporal lobe, and pons. Patients who relapsed or had late ) _ .
onset encephalitis also had multiple areas of patchy and Health-care workers caring for patients with suspected
confluent cortical involvemert.Most people who survive ©F confirmed infection, or handling specimens from them,
acute encephalitis make a full recovery, but long tem§hou|d_ implement standard infection control precautions
neurologic conditions have been reported in survivorsat all times.
Approximately 20% of patients are left with residual
neurological consequences such as seizure disorder amd
personality changes. A small number of people who recov
subsequently relapse or develop delayed onset encephali

As human-to-human transmission has been reported,
particular in health-care settings, contact and droplet
recautions should be used in addition to standard
¥ecautions. Airborne precautions may be required in

The case fatality rate is estimated at 40% to 75%¢ertain circumstancés.Samples taken from people and
This rate can vary by outbreak depending on locafthimals with suspected Nipah virus infection should be
capabilities for epidemiological surveillance and clinicathandled only by trained staff working in suitably equipped
management_ laboratories!®

Initial signs and symptoms of Nipah virus infection Update on the Nipah Virus Outbreak in Kerala, India
are nonspecific and the diagnosis is often not suspected @018}"*%*°
the time of presentation. This can hinder accurate diagnosis . . . ,

. . . Nipah virus outbreak in Kerala was first alerted when
and creates challenges in outbreak detection, effective anﬁl )
. . . three members of a family, two brothers (age 26 and 28)
timely infection control measures, and outbreak response ) . o
A . . . . ...and their aunt (age 50), died on Ma$, Blay 18" and

activities!® Nipah virus infection can be diagnosed with

" ) ) . o
clinical history during the acute and convalescent phase (?ghitg dgf dizs?ﬁgt FeKSeF?SIC;UV_?gé n diz dp\%ﬁt; hrfssglft?)irg}
the disease. The main tests used are real time polymerase ’ ) y 9

) ; . . encephalitis. Laboratory testing was initially conducted at
chain reaction (RT-PCR) from body fluids and antlbodythe I\F/I)anipal Centre fory\ﬁral Igesearch usying blood and

detection via enzyme-linked immunosorbent assay, . . . )
(ELISA). Other tests used include polymerase chair)flu'd samples from this patient. The presence of the Nipah

. L . virus in patients was confirmed from RT-PCR tests
reaction (PCR) assay and virus isolation by cell cultfrre. . .
. . .—_conducted at the Manipal Institute of Virology and the
There are currently no drugs or vaccines specific for Nipalj .. ) . ;
. . . . o . ational Virology Institute, Pune. It is interesting to note
virus infection although WHO has identified Nipah as a ; s
o that the distance from Kerala to the known “Nipah belt” in
priority disease for the WHO Research and Developmen .
Blueprint:s western/northwestern Bangladesh and the bordering area:

of west Bengal is ~2,600 km (1600 miles).
Prevention: Based on the experience gained during the
outbreak of Nipah involving pig farms in 1999, routine
and thorough cleaning and disinfection of pig farms with
appropriate detergents may be effective in preventin
infection.®

As the incubation period of Nipah virus infection
aries from 4 to 14 days, it was difficult to definitively
etermine who was the true “index case” and how was the
fection acquired. Although more studies are required to
prove or disprove that all the human cases are related anc
If an outbreak is suspected, the animal premises shoutésulted from a single spillover event, early genetic analysis
be quarantined immediately. Culling of infected animals -seems to indicate that the outbreak was caused by a virus
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closely related to the Nipah virus-BD strain. There wereadult brain. Early infection is associated with proliferation
19 confirmed cases with 17 deaths giving a presumptivarrest and an increase in neuronal progenitor death.
mortality rate of ~90%. To fight the outbreak, M 102.4-aSimilar results were observed in cortical neurosphéres.
human monoclonal antibody for which clinical trials are _

still going on—was imported from Australia. Vector-borne Zika

Though the first set of samples did not detect the virus ~ Zika virus is part of the mosquito-borne group of
in bats, later tests proved that fruit bats in the area weféaviviruses that are mainly transmitted in the urban
the source of the virus. At least 31 species of bats ha®hvironment by aedes (subgenus stegomyia) mosquitoes
been documented in Kerala (including 5 species of fruitvhich also transmit dengue virus, chikungunya and yellow
bats). The bats tested so far are insectivorous bats. A frifgver virus. Conflicting studies suggest that mosquitoes

bat colony 4-5 km from the site of the outbreak was yet t&elonging to other genera, mainly culex mosquitoes, which
be tested? transmit West Nile and Japanese encephalitis viruses, might

be involved in Zika virus transmissiéh.
Longitudinal studies of Hendra virus in Australia

revealed that the viral load in the bat population could géon-vector-borne

through short periods of “spikes”. As the timing of the _ L , ,
assumed initial spillover event could not be conclusively>€Xual: Sexual transmission of Zika virus was suspected

determined, it is also possible that the viral load in the baf 2008, when a scientist infected in Senegal transmitted
population has dropped recently, leading to negativéhe virus to his wife upon returning to the USA. Zika virus

findings. There is a vast literature showing that bats aré€Xu@l transmission has since been documented wher
the natural reservoirs for henipaviruges. people living in non-endemic areas became infected after

sexual intercourse with partners returning from endemic
ZIKA virus disease areas.

The epidemic history of Zika virus began in 2007, Sexual transmission is possible from both asymptomatic
with its emergence in Yap Island in the western Pacificand symptomatic infections through genital, oral and anal
followed in 2013-14 by a larger epidemic in Frenchintercourse and male to male, male to female, and female
Polynesia, south pacific, where the first severe&o male contact®
complications and non-vectorborne transmission of the
virus were reported. Zika virus emerged in Brazil in 2015Transfusion: The potential for Zika virus transfusion-
and was declared a national public health emergency aftéiansmitted infection was suspected in French Polynesia

local researchers and physicians reported an increaseafier viral RNA was detected in 2-8% of asymptomatic
microcephaly cases. blood donors in 2014 and further confirmed in Puerto Rico

. _ _ o in 2016 with 1-1% of blood donors identified as viraemic.
Zika virus, a member of the family Flaviviridae and |n 2017, zika virus RNA-positive asymptomatic blood
genus flavivirus, was first isolated in 1947 from a sentinefonors were detected in Florida and Texas. Transfusion-

monkey in the Zika forest in Uganda, east Africa.transmitted infection was confirmed in Brazil in 20%%.
Subsequent epidemiological studies suggested that Zika

virus had a broad geographical distribution in sub-SaharaMaterno-fetal: Perinatal transmission of Zika virus was
Africa and southeast Asia. Silent transmission in thdirst reported during the French Polynesian outbreak in
absence of severe disease and large outbreaks allowed Z&a13. Intrauterine transmission was subsequently
virus infection to go undetected while spreading throughougonfirmed during the Brazilian outbreak. Viral RNA was
Africa and Asia, with fewer than 20 human infectionsdetected in the amniotic fluid of pregnant women suffering
confirmed in 60 years. The virus strains that emerged iffom symptoms compatible with Zika virus infection and
the Pacific, Americas, Africa (Cape Verde), and southeadater in fetal brains and products of miscarriages, supporting
Asia (Singapore) were all from the Asian linedtja. materno—fetal transmission of the virefs.

Zika virus infects human embryonic cortical neuralContact with infected body fluids: Non-sexual direct
progenitor cells, inducing cell death and providing evidencg@erson to person transmission has been reported only onc
that human neurons are susceptible to the virus. The virdbrough contact with body fluids of a highly viraemic,
seems to mainly target neuronal progenitors in theeverely ill patient, but this mode of transmission remains
developing brain and, in rare instances, some areas of ttkebe confirmed®
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The clinical presentation of uncomplicated Zika virus For infants with possible congenital Zika virus
infection has been extensively described. Because of itafection, RT-PCR should be performed within the first
non-specific nature, infection is often not detected, or i€ days of birth on both serum and urine, and IgM ELISA
misdiagnosed. The percentage of asymptomatic infectiorghould be performed on serum. Molecular and serology
has been reported to be around 89%. diagnosis tests are commercially available.

Laboratory diagriosis A potential link between maternal Zika virus infection

In the absence of an antigenic detection test, acutend a congenital syndrome was identified in October, 2015
phase diagnosis relies on molecular detection of Zika virug Brazil, when neurologists and physicians in the state of
RNA. Blood and urine are the samples of choice. The viruPernambuco observed an increase in microcephaly cases
can be detected only briefly in plasma or serum during he Brazilian Ministry of Health declared a national health
acute illness. Compared with serum, urine was reported &mergency in November, 2015. In February, 2016, this
increase the detection rate of viral RNA within the firstmicrocephaly epidemic was declared a public health
week after symptom onset and expand the window oémergency of international concern by WHO.
detection, as Zika virus RNA was detectable up to 39 dayshe temporal association between the Zika virus outbreak
after exposure. However, discrepant results were found iand severe congenital CNS malformations was also
Puerto Rico, with a lower sensitivity of urine than blood.reported in a retrospective analysis. Analysis of the Zika
In blood, Zika virus RNA has been reported up to 107 daysirus and microcephaly epidemics in French Polynesia,
after symptom onset in pregnant women and up to 60 dayrazil Recife and in returning travellers in the USA
after birth in a virus-infected neonate. Zika virus RNA cansuggested that the risk of fetal brain anomalies was greates
be detected for an increased duration in whole blooduring the first trimestef
compared to serum, therefore whole blood testing should
be considered for both men and women, especially for  Detection of viral RNA in the amniotic fluid, placenta,
diagnosis of Zika infection in pregnant women living in or brain tissue of fetuses and infants with microcephaly and
returning from endemic areas. As the timing of infectionthe high rates of microcephaly among children born to
is difficult to establish, a negative RT-PCR does not excludeiothers with proven acute Zika virus infection during
infection. 20 pregnhancy, provided strong evidence linking CNS
anomalies to maternal infection. By use of Shepard’s

iteria for the assessment of potential teratogens, it was
oncluded that a causal relationship existed between

Serology relies on detection of specific IgM by ELISA,
which detects IgM antibodies as early as 4-5 days and
to 12 weeks or more after symptom onset. All positive o ; . . . ) . .
inconclusive IgM ELISA results should be confirmed by aprenatgl |nfect|o_n_W|th Zika virus anq SErious b“”?'”
plague reduction neutralisation test (PRNT), a techniqugmor_na_lles._The clinical presentation of Zika virus infection
only available in few laboratories. Zika virus infection IS S|m|I_ar n pregnant and .non-pregr?ant women and
might also be responsible for false positive dengue Virugongenltal infection S possible even in asymptoma.tlc
serology. Serology is difficult to interpret in endemic areag omen. The prognosis a_md adequate management of virus
and in returning travellers with a previous history Of?XCFIJL?dSee(i:I:)esteuSueltsrarseomui:jns;nz)%itki)erir?gs'[ztr)rl:rswir;ecgn?ggssha(L)nudI(
flavivirus infection, as most cases are secondary flaviviru etal blood analysi&’ As of March, 2017, the WHO

infections.2® : ) . .
registered 2656 congenital syndromes associated with Zika
For Zika virus infection diagnosis, RT-PCR shouldvirys infections in 31 countriés.

be performed, and serum should be tested for IgM.

In pregnant women infected with the virus, both RT-PCR Complications in adults

on serum and whole blood, and serology should be

considered at any time; however, laboratory confirmation ~ Guillain-Barré syndrome was the first reported severe
of fetal infection during pregnancy is challenging. complication of Zika virus infection in adults. The link
Detection of Zika virus RNA in blood, urine and amniotic between Zika virus and Guillain-Barré syndrome was
fluid can be negative or transient, despite proven fetagonfirmed by a case-control study conducted in French
infection. Conversely, the virus can be detected in pregnaftolynesia. The pathogenesis of Zika virus-associated
mothers’ amniotic fluid without fetal abnormalities. Guillain-Barré syndrome is still unknown: direct
Sensitivity, specificity and negative and positive predictiveneuropathogenic mechanisms, hyperacute immune
values of detection of Zika virus RNA in amniotic fluids response, immune disregulation and molecular mimicry
are unknown, challenging maternal counselfifg. against nervous antigens are all hypothéseés.
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Vaccines and drugs against Zika virus 3. Emerging Infectious Diseases. https://www.bcm.edu

) Emerging Infections and Biodefense. Accessed' Qlul,
Vaccine development has been well supported by  2p19.

mternatlonfal_fundlng agencies. ADNAvaccine has entergd 4. 2018 Annual review of diseases prioritized under the

phase 1 clinical trials and there are more than 40 vaccine  Research and Development Blueprint Informal

candidates in the pipeline, some of which are being fast  consultation. http://www.who.int/csr/research-and-
tracked for licensuré& development/documents/prioritizing_diseases_progress/
en/. Accessed on 4]u|y, 2019.

5. What is ebola virus disease —History of ebola virus disease
in humans-CDC. https://www.cdc.gov/vhf/ebola/
about.html. Accessed on 17th June, 2019.

6. Davis PK, Ebola Hemorrhagic Fever (Ebola Virus

Knowledge gaps Disease), Medicine net. Jerry R (Medical Editor) Balentine.

_ _ https://iwww.medicinenet.com/ebola_hemorrhagic_fever
Although important advances have been made since ehola_hf/article.htm. Accessed on 19th June, 2019.

Zika virus emerged in the Pacific, gaps remain in the 7 pns:/mww.who.int/news-room/fact-sheets/detail/ebola-
knowledge of the epidemiology, virology, and biology of virus-disease. Accessed on 19th June, 20109.
infections?"#* WHO declared Zika virus a public health 8. https://mww.webmd.com/a-to-z-guides/ebola-fever-virus-

emergency of international concern in February, 2016, infection Article on —what is ebola virus disease-
subsequently declaring the virus an ongoing challenge  prevention,Vaccine, Treatment. Accessed on Rine,
requiring intense action, but no longer a public health 2019.

emergency of international concern, in November, 2016. g Henao-Restrepo AM, Camacho A, Longini IM,
Virus transmission has been decreasing in Latin America  Watson CH, Edmunds WJ, Egger M, et al. Efficacy and
and the Caribbean over the past months because of the effectiveness of an rvVSV-vectored vaccine in preventing

Using large screening strategies, several compounds
have been found to have in-vitro activity against Zika virus,
but there are no antiviral drugs that have shown activity
against the virus in vivé.

seasonality of arbovirus outbreaks. Ebola virus disease: final results from the Guinea ring
) vaccination, open label, cluster-randomised trial (Ebola
Points to Remember Ca Suffit!). The Lancet. 2017;389:505-518.

X Many emerglng dlseases arlse When |nfect|0us agents 10. http://appS.Wh0.int/mediacentre/faCtSheets/merS—COV/en/
in animals are passed to humans (referred to as index.html Middle East respiratory syndrome coronavirus
zoonoses). (MERS-CoV).

) ) ] ] 11. https://mww.who.int/features/ga/mers-cov/en/. Middle East

x Ebola viruses are highly contagious. The infected respiratory syndrome coronavirus (MERS-CoV). Accessed
patient sheds infectious viruses in all body secretions. on 21" June, 2019.

The main way to prevent is to avoid travel to areas 15 hitps:/mww.cdc.gov/coronavirus/mers/index.htmi- Middle
where it is endemic. East Respiratory Syndrome (MERS). Accessed on 21

x MERS - initially, the illness resembles influenza June, 2019.

often progresses to dyspnea, hypoxia and RDS. 13. http:/mww.searo.who.int/entity/emerging_diseases/links/
) ) ) ) ) CDS_Nipah_Virus.pdf?ua=1-Nipah Virus Infection.

x Nipah virus infects a wide range of animals, causes Accessed on Z1June, 2019. https://doi.org/10.1128/
severe disease and death in people. JCM.01875-17.

x Zika virus infects human embryonic cortical neural ~ 14. Ang BSP, Lim TCC, Wang L. 2018. Nipah virus infection.
progenitor cells, inducing cell death and providing J Clin Microbiol 56:e01875-17.
evidence that human neurons are susceptible to the 15. https://gvn.org/update-on-the-nipah-virus-outbreak-in-
Virus. kerala-india/-UPDATE ON THE NIPAH VIRUS

OUTBREAK IN KERALA, INDIA. Accessed on fUune,
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CLIPPINGS

Sodium and potassium excretion predict increased depression in urban adolescents.

Using urinary biomarkers as objective indicators of sodium and potassium intake, the presenroesudts
preliminary evidence supporting the importance of these two dietary factors in the developmeidsceatd
depression. This study examined the prospective role of urinary sodium and potassium excrqti@ssivele
symptoms among urban, lancome adolescents, and whether these relationships vary by gender. A total
urban adolescents (mean age 13.36 years; 50% male; 95% African Americeapaédfd on their depressive
symptoms at baseline and 1.5 years later. At baseline, the youth also compldiddeeiright) urine collection
at home which was used to measure sodium and potassium excretion. After adjusting for basalsigedep
symptoms, age, BMI percentile, and pubertal development, greater sodium excretion and lowempotal
excretion predicted more severe depressive symptoms at fofiowith no significant gender differences.
The results suggest that consumption of foods high in sodium and low in potassium contributks/sdpment

of depressive symptoms in early adolescence, and that diet is a modifiable risk factor for ddidpsession.
Interventions focusing on diet may improve mental health in urban adolescents. Replication firfidimgse
using larger cohorts and multiple urine samples in future studies will be important. Althougtreseaneh is
needed to identify specific nutrients that contribute to depression and the underlying mechanisss of
effects, these results suggest that reducing the consumption of sitlifimods, and increasing the consumption
of potassiunmich foods (e.g., fruits, vegetables, and whole grains) may help reduce the prevalence of depr
in adolescents and its burden on public health. The results also point to the utility of usirygaimmarkers in
future studies of dietary factors in health outcomes.

Mrug S, Orihuela C, Mrug M, Sanders PW. Sodium and potassium excretion predict increased deprassior
urban adolescents. Physiol rep 2019; 7(16):e1421.
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Accuracy comparison between age-adapted SOFA and SIRS in predicting in-hospital mortality of idfectle

children at China’s PICU.

In this retrospective and observational cohort study, researchers included children admittesttion itd
China’s pediatric intensive care unit (PICU) between 2009 and 2017. Validation for the accuggepdd jgted

sequential organ failure assessment (SOFA) and systemic inflammatory response syndrome (StR&nmp pre¢
the poor prognosis among these individuals was analysed by the authors. Overall 1,831 chilthesh tadmi

PICU because of infection were included. The study concluded the following. The observed accaggey O
adapted SOFA score df 2 was more than that of SIRS criteria in predicting in-hospital mortality of PICL
admitted children. Also, the former yielded a higher sensitivity in identifying children with sefecton.

Wu Z, Liang Y, Li Z, Liu G, Zheng J, Zuo Y, et al. Accuracy comparison between age-adapted SOFNRSd
in predicting in-hospital mortality of infected children at China’s PICU. Shock 2019; 52(3):347-352.
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INFECTIOUS DISEASES - I

SCRUB TYPHUS: THE RE-EMERGING areas, one of the reasons being increasing ecotourism ir
INFECTION these endemic areas.
*Atul Kulkarni Etiology
**Ashutosh V Yajurvedi

Scrub typhus is caused by Orientia tsutsugamushi.

Abstract: Scrub typhus is an important re-emerging Itis @ Gram negative coccobacillus which has antigenically
infection caused by the Orientia tsutsugamushi transmitteéifferent features from that of typhus group rickettsia. O.
by the bite of trombiculid mite. The larval stage of the mitdsutsugamushi has many features similar to other rickettsia
(Chigger) can also transmit infection. The clinical While some are different. The characteristic similarity to
manifestation is a triad of fever, myalgia and headachdickettsia is that it cannot grow in cell free media.
and the spectrum can range from a mild disease td he unique feature of O. tsutsugamushi is that is has
multiorgan dysfunction and death. Eschar istrilaminar outer membrane. Budding is the process by
pathognomonic of scrub typhus. Even though difficult tovhich the organism leaves the host cells and new cells
diagnose in early phases, delayed diagnosis is synonymoBagocytose the organism while it is still covered in host
with complication and death. Doxycycline is the drug ofcell membrane. To date, there have been more than
choice which causes rapid defervescence of feveg0O antigenically distinct strains reported, including the

Prevention can be achieved by avoidance of mite bite. initially characterized prototypic strains Karp, Gilliam and
Kato2The infection with one strain does not give protective

Keywords: Scrub typhus, Doxycycline, Chigger, Eschar. inmunity from reinfection with other strains.

Scrub typhus is one of the oldest known mite borna/ectors; Larval trombiculid mites of the genus
acute febrile illnesses caused by Orientia (Previously eptotrombidium are both reservoir as well as vector of
known as rickettsia) tSUtSUgamUShi. Literature about Scrugcrub typhus_ These larval mites are also known as Chiggers
typhus which comes from China dates backteehtury:  Through transovarian transmission chiggers maintain
World war Il was the period during when the understandingnfection. Out of sixty different species of trombiculids,
of scrub typhus greatly increased because of thousands gifyht are implicated in the causation of scrub typhus.
cases and deaths in Asia-pacific region. These mites are usually found in the geographically sharply
, , outlined areas at woods and clearings.

Epidemiology

Russia, Afghanistan, Pakistan, India, China, Tibet, Because of long incubation period and greater ease

Japan, Korea, Indonesia, Taiwan, Sri Lanka and Norther%f transportation, tourist visiting endemic area may carry

. . infection to countries where it is not usually seen making
Australia are endemic to scrub typhus and formsthefamOth.le clinicians to miss the diaanosis due to relative
tsutsugamushi triangfe It is said that about 3% of 9

population in this triangle are having scrub typhus at an)L/J niamiliarity of the disease.

given moment. India being a part of this triangle, is endemipathogenesis/pathophysiology 5
to scrub typhus. The name scrub was given to disease due Vi | dothelial cells of Il and med ed
to the residence of vector in typical terrain between woods ascular endothelal cells of small and medium size

and clearings. The disease is how increasingly seenin urbgﬁssels are the typical target site of scrub typhus. Rickettsial
viability and effector function of the host cell cytoskeletal

actin are the two prerequisites for the entry of rickettsia

* Associate Professor, into endothelial cells. Rickettsia induce phagocytosis in
Ashwini Rural Medical College, Solapur host cells for its entry into cells. After internalization,

** Consultant Pediatrician, rickettsia needs to be in cytosol of the host cell not only
Yajurvedi Hospital, Solapur for growth due to the availability of nutrients, adenosine
email: dratulkulkarni@rediffmail.com triphosphate, amino acids and nucleotides but also for
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avoiding the formation of phagolysosomal fusion and Distribution of eschars
eventual death of organism. Because of the surface protein, Front Back
host actin polymerization occurs which pushes the i

\ \

Head, face, neck

organism to cell surface. Later there is bending of the cell oo

membrane outwards forming budding which then releases
organism causing destruction of the cells. Organism later
invades other cells. The pathophysiological effect of this
is vasculitis, increased vascular permeability,
hypoalbuminemia, reduced oncotic pressure with
subsequent edema and hypotension. Vascular endothelial
injury leads to consumption of platelets leading to
thrombocytopenia. Hyponatremia is due to renal loss, fluid
shift and cellular exchange of sodium for potassium.

Axillae (21%)

Genitalia, inguinal
region, buttocks
(33%)

Lower extremities
(2.8%)

The exact mechanism of host cell damage is not certain - -
but it is speculated that free radical, phospholipase arfdi9-1- Sites of eschar in scrub typhus

protease cause cellular damage. The characteristic other systems can also be involved. About 20-25%
pathological effect produced by rickettsia is microvasculitisyf patients may have Gl symptoms in the form of nausea,
within various affected organs. This is characteristically,omiting and/or diarrhoea. There can be mucosal ulceration
seen in brain, cardiac and skeletal muscles, kidneys, livgf; actively bleeding ulcer which correlates with the severity
and lungs producing clinical manifestations of scrubzs well as occurrence of cutaneous lesibns.
typhus. Hepatic involvement in a form of transaminitis is seen.
Clinical manifestation Acute kidney injury can also be seen. There can be
involvement of respiratory system leading to cough with

.It s th_e triaq Of. fever, headache and rnyalgi""'occasional cases presenting with acute respiratory distress
The incubation period is 7-10 days (Range 6-19 days) aft?:ryndrome (ARDS). Some may have bilateral reticular

the b_ite of chigger. Th_e cIini_caI manifeste}tions vary gr.e"itlyopacities on x-ray chest. Relative bradycardia is also a
ranging from mild clinically inapparent disease to a hlghlyfeature of scrub typhus. Cardiac involvement leads to

fatal disease with m“'“‘?rgaf‘ dysfunction. The data fro,"}nyocarditis. Pericardial effusion has been seen in autopsiec
World War Il and preantibiotic era shows that the Seve”%atients but clinical effusion is an unusual finding

of the disease is strain dependent. There is linear
relationship between the level of rickettsial DNA in blood Taple |. Complications of scrub infection
sample taken at admission and mort&lity.

. . . . | System Complications
Fever is usually abrupt in onset and is associated wi
chills. Fever usually follows prodromal symptoms like| CVS Myocarditis
anorexia and malaise and lasts longer in untreated patiens. CCF
Eschar is pathognomonic of scrub typhus but the frequengy cns Encephalitis
of finding one is variable to the extent of 50%-80fmot Hearing defects
looked carefully, clinician can easily miss the eschar. It i$ Vasculitic infarcts

the initial site of attachment of chigger which looks like a—
papule initially and later develops to have central necrosis HVer
before finally presenting the characteristic black crustegl

Hepatitis
Hepatic failure

lesion. It is painless. The common sites are inguinal fold§, Respiratory Pneumonia
buttocks, axillae, below the breast, head and neck regign ARDS
(Fig.1). There is associated regional lymphadenopathy. Pulmonary edema

Eschar should be actively searched if regiona
lymphadenopathy is found at examination. About 40%
50% of the cases develop rash on day 5 to day 8. Rash|isSkin Vasculitis Gangrene
typically macular or maculopapular and is nonitchy. GIT
Distribution is centripetal starting from abdomen an
spreading all over. Face is also commonly involved] Hematological [ Thrombocytopenia
The rash can be petechial on rare occasion. DIC
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Vasculitis of CNS vessels can lead to meningoencephaliti
Acute hearing loss and tinnitus unrelated to encephaliti
has been described in scrub typHu€omplications have
been summarized in Table I.

192)

Cases can be divided as suspected, probable a
confirmed!! A suspected case is one which is having ¢
compatible clinical scenario (Box 1) in suggestive
epidemiological setting (Box 2), in the absence of
definitive alternate diagnosis. If the suspected case h{
eschar or rapid deferevesence of fever within 48 hours (
starting anti-rickettsial drug, or suggestive laboratory
features (Box 3), or Weil Felix test showing agglutination
with OX K with titre above 1:80, it should be considered
as a probable case. Demonstration of rickettsial DNA if
whole blood or tissue samples or four-fold rise in antibody

b.

Box 1. Compatible clinical scenario
One or more of the following:

» Undifferentiated fever of more than 5 days

hd

Sepsis of unclear etiology
Fever with rash

Fever with edema

1S
fo

Dengue-like disease
Fever with headache and myalgia

Fever with hepatosplenomegaly and /
lymphadenopathy

Aseptic meningitis/meningoencephalitis /ac

titres on acute and convalescent sera detected Ry encephalitic syndrome
immunofluorescence assay (IFA) or immunoperoxidase . ith h and pul infil
assay (IPA) in suspected case makes it a confirmed caselof ~€V€' with cough and pulmonary infiltrates

scrub typhus. As PCR and IFA are scarcely available i
India, properly performed paired serological tests like
ELISA have high positive predictive value.

Differential diagnosis

community acquired pneumonia
Fever with acute kidney injury

Fever with acute gastrointestinal or hep3
involvement

or

ite

or

tic

Rickettsial fever can mimic a great number of febril
illnesses. Most important of these are meningococcemi
measles and enteroviral exanthems. Other diseases in
differential diagnosis are typhoid fever, secondary syphilis
leptospirosis, toxic shock syndrome, scarlet fever, rubellg
Kawasaki disease, parvo-viral infection, idiopathic
thrombocytopenic purpura (ITP), thrombotic
thrombocytopenic purpura (TTP), hemolytic uremic
syndrome, Henoch-Schoenlein purpura, aseptic meningiti
hepatitis, dengue fever, infectious mononucleosis, dru
reactions, malaria, tularemia, anthrax and other causes
pyrexia of unknown origif?

D

Diagnosis 13

Rickettsial infections are difficult to diagnose early
in the course of the illness due to lack of specific and

B,

Box 2. Suggestive epidemiological

ﬁgatures

One or more of the following within 14 days of iling
onset:

X Mite bite

X Visit to areas which are common habitats of vec
like woodlands and clearings

bf X Animal sheds in proximity of homes.

x Living in or travel to areas endemic for scrub typh

fors

us.

x Occurrence of similar clinical cases simultaneolisly

or sequentially in family members, coworke
neighborhood or pets.

(s,

sensitive test in that period. High index of suspicion is the
most important tool for those clinicians working in the

Box 3. Suggestive laboratory features

endemic region. The complete blood count can be normal y Normal to low total leukocyte count with a shift

or show leucopenia with shift to left in the early phaseq
while there will be leucocytosis later. Other findings on

complete blood picture are anemia and thrombocytopenig.

Markers of inflammation like ESR and CRP are elevated
The other nonspecific findings are hyponatremia,
hypoproteinemia and high transaminases. CSF analysis
usually required in children with signs of

meningoencephalitis. It shows pleocytosis (10-300 cells
microL) with high albumin (200mg/dL).

is

left in early stages and leukocytosis later on
X Thrombocytopenia
x Raised ESR and CRP
X Hyponatremia
X Hypoalbuminemia

X Elevated hepatic transaminases

to
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All available serological tests have some inherent6-kDa. Trivalent ELISA using whole cell antigen and r56
constraints and clinician must be cognizant of thesefrom different strains can also be done. It is quite sensitive
Weil Felix test, in spite of having low specificity and and specific but expensive.
sensitivity, is an economical test and serves the purpose of
diagnosis in many cases. It is a heterophile antibody tes§M and IgG ELISA: ELISA techniques, particulary
which uses the principle that rickettsia and proteus shalighmunoglobulin M (IgM) capture assays are probably the
common antigens. Agglutination with OX K and not at allmost sensitive tests available for rikettsial diagnosis and
with OX-2 and OX-19 clinches the diagnosis of scrubthe presence of IgM antibodies, indicates recent infection
typhus. A titre of above 1:80 may suggest infection buiyith Rickettsia. In cases of infection with O.tsutsugamushi,
higher titre (1:320) or rising titre has better predictive valueg gjgnificant IgM antibody titire is observed at the end of
The problem remains unsolved as diagnosis is retrospectiye \yeek, whereas IgG antibodies appear at the end of
not helping in management. Local titres need to be definednd \yeek The cut-off value is optical density of 0.5.

Enzyme linked immunosorbent assay (ELISA): OuterBaseline titres need to be established keeping in view the
membrane of O.tsutsugamushi has outer membrane proteiegional variations?

Table Il. Summary of anti-rickettsial drugs

Name of drug Dose, route and duration Comments
Doxycycline 2.2 mg/kg/dose gl2h per oral or x Drug of choice
IV (Max 200 mg/day) X Rapid defervescence within 48 hours

5to 7 days or for at least 3 days aftgr x IV formulation for sick patients
the patient is afebrile

Azithromycin 10mg/kg /day g24h (max 500mg) x Preferred drug in pregnancy
5to 7 days or for at least 3 days aftgr x Recommended when doxycycline resistance
the patient is afebrile is present

Tetracycline 25-50 mg/kg/day div g6h oral X Rapid defervescence within 48 hours

(Max 2 g/day)

5to 7 days or for at least 3 days untjl x IV formulation for sick patients
the patient is afebrile

Chloramphenicol | 50-100 mg/kg/day g6h (Max 3 g/day) x Most common alternative for tetracycline

5to 7 days or for at least 3 days aftgr x Most common adverse effect is agranulocytpsis
the patient is afebrile

Clarithromycin 15mg/kg /day g12h

5to 7 days or for at least 3 days aftd
the patient is afebrile

=

Rifampicin 10 mg/kg OD (max 300mg) x Doxycycline resistance cases
5to 7 days or for at least 3 days aftgr
the patient is afebrile x Shorter duration of fever with rifampicin in
northern Thailand when compared with
doxycycline.

Fluoroquinolones | Not recommended in pediatric
age group
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Immunofluorescence assay (IFA) is supposed to bgyphus. There are focal areas of cutaneous necrosis
the reference standard test. But the exorbitant cost, sparserrounded by a zone of vasculitis with perivascular
availability and technically demanding nature of the testollection of lymphocytes and macrophages. Culture of
makes it less useful for use in clinical practice. Titres starthe organism is available only in selected centres due to
rising between 5-10 days of illness and peaks at 3-4 weekspecialized needs and rigorous quality control and safety

Indirect Immunoperoxidase Assay (IPA) gives result"¢asures.

similar to that of IFA but comes with the same pmanagement 1213

disadvantages.
Prompt diagnosis and initiation of treatment is

sential as delayed initiation of the management is
ociated with the poor outcomes. Management should

Polymerase chain reaction (PCR) applied to blood og
the patient can make a diagnosis in a good number ol
pa_t|ents. Other samples like Eschar, CSF can alsp_bg testg started even if laboratory reports are inclusive or awaited
using PCR for scrub typhus. PCR has good sensitivity ané?n

S : : . . .7 . and should not be stopped if results are negative but clinical
specificity in spite of the patient having received antlblotlcsuspiCion is very high in endemic region. Commonly used
therapy.

drugs are doxycycline, chloramphenicol, tetracycline,
Histopathological examination of eschar showsazithromycin and rifampicin. Doxycycline is the time tested
lymphohistiocytic vasculitis which is the hallmark of scrubdrug and the drug of the choice. Doxycycline is not

Compatible clinical scenario suggestive of
epidemiological features with absence of
definite alternative diagnosis

A
Suspected case

\ 4 \4 \ 4

Eschar present Suggestive laboratory Defervescence in 48 hours Laboratory diagnosis
features of empiric doxycycline if available
therapy
. <7 days
>7 days of illness of illness
Y y Y Y Y
Weil Felix test ELISA IPA IFA PCR
v v y v v Y
Probable case Confirmed case
Y

Full course of anti-rickettsial + supportive therapy

ELISA: Enzyme-linked Immunosorbent assay, IPA: Immunoperoxidase assay, IFA: Immunoflorescent as
PCR: Polymerase chain reaction.

Fig.2. Management algorithm for rickettsial infections 12
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associated with tooth staining while used in pediatridReferences

population. The dosages of different antirickettsial drugs

has been summarized in Table Il and management algorithml'
2.

in given in Fig 2.
Prognosis

Disease may be fatal without intervention and

prognosis is proportional to how early the treatment was 3.

started* Earlier the treatment started better the prognosis.
It is also dependent on the complications associated W|th
scrub typhus. Meningoencephalitis, myocarditis andARDS 4
have poorer prognosis. In general, younger age, male
gender, comorbidities like diabetes, cardiovascular disease

and glucose 6 phosphate dehydrogenase (G6PD) deficiency

are associated with poor outcome. Oxidative stress is one
of the pathways of cell injury in rickettsial infection.

Those drugs that cause increase in oxidative stress will g

lead to poor prognosis as seen with sulphonartides.
Prevention

No vaccine is available for prevention of the scrub

typhus and also for the post exposure prophylaxis. Research

for development of vaccines for scrub typhus during World

War Il lost momentum due to the development of effective g

and rapid acting antirickettsial agents. Chemoprophylaxis
is recommended by some studie¥he main stay of the

prevention is avoidance of the mite bite and vector control.
Controlling rodents, cutting, burning or bulldozing grass

with insecticide sprays are the methods of vector control 9.

while personal protection by using long sleeved faint colour
cloths (for prompt detection of chiggers/mites), spraying
cloths with insecticides and avoidance of going into vector
infested areas may prevent tick Bitd?rompt detection
and removal of mites is also an essential part of prevention,
as it needs at least 4-6 hours of attachment before they can
transmit infection. 1

Points to Remember

x Scrub typhus caused by O. tsutsugamushi is
transmitted by trombiculid mites and its larva,
chigger.

x It is characterised by a triad of fever, headache and
myalgia.

X Eschar is pathognomonic of scrub typhus but the
frequency of finding it is variable to the extent of
50%-80%.

x Drug of choice is doxycycline.

X Prevention is mainly by avoidance of bite of mite as
no vaccine or post exposure prophylaxis exist.
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INFECTIOUS DISEASES - I

DENGUE FEVER - NEWER INSIGHTS dengue cases are under-reported and many cases ar
misclassified. One recent estimate indicates 390 million
*Bhaskar Shenoy dengue infections per year [95% confidence interval
**Sanjay P Deshpande (95% CI) 284-528 million], of which 96 million (67-136

Abstract: Dengue fever is a self-limiting febrile illness, million) manifest clinically (with any severity of disease).

which usually resolve spontaneously or progress to severt%,'m”""r jtud|ebs_”_asse53|rl1g _the prevalen_ce of deng_uE,
dengue with shock and hemodynamic compromise. Currefiptimate 3'9_ lion people, in 128 countries, are at ris
molecular and gene studies show that NS 1 antigen an%t infection with de_ngue virusésData from the M_mlstry
antibody dependent enhancement act in concert quf Health and Family welfare, Government of India, shows

complement system and chemokines leading to increas§§974 cases and 144 deaths, but there are large sub-sectiol

vascular permeability and subsequently multi-organ®' Under reported cases.

ngfunctiqn, resulting in mo_rbidi_ty and m_ortality. Newer Morphology of dengue virus

insights in entomology give information about the

transmission of dengue from vector to host, thereby helping  Dengue virus is an enveloped positive-sense single-

in preventing the disease. However, even with newestranded RNA virus that produces a spherical particle with

insights in prevention and diagnosis, treatment remaing diameter of approximately 500A. Four clearly defined

largely supportive and morbidity in pediatric population types exist (conventionally named as DEN-1, DEN-2,

remains high. DEN-3 and DEN-4), as determined by plague-reduction
) _ neutralization tests using antibodies raised by infection of

Keywords: NS 1 antigen, Antibody dependentmonkeys or fluorescent antibody tests using monoclonal

enhancement, Immuno-pathogenesis, Chemokinegntipodies raised in mi¢eThe four types have distinctive

Cytokine. genetic and antigenic structures separable by homotypic

Dengue fever caused by dengue virus is a self-limitin ntibodies® Recovery from infection by one provides
iIfelong immunity against that particular serotype.

acute febrile illness transmitted by mosquitoes to humans. _ , h h p
It is characterized by biphasic fever, myalgia or arthralgia'f'owever’ _cross—lmmunlty to the other serotypes after
ecovery is only partial and temporary. Subsequent

rash, leukopenia and thrombocytopenia. Dengué . . 4 )

hemorrhagic fever (DHF) is characterized by abnormalitie1f€Ctions by other serotypes increase the risk of developing

in hemostasis and leakage of fluid and protein fronPcVer€ dengue.

capillaries, which results in hemodynamic compromise ang/ector and transmission

shock. Both are manifestations of the dengue vascular

permeability syndrome with an immune-complex mediated ~ Aedes aegypti, a daytime-biting mosquito, is the

immunopathology.ln 2009, the World Health Organization principal vector. All four virus types have been recovered

(WHO) defined the spectrum of this disease as, dengu&om the naturally infected A. aegyptiln most tropical

dengue with warning signs and severe dengue. areas, A. aegyptiis highly domesticated and breeds in water

o _ stored for drinking, washing or bathing or in any container

The incidence of dengue has grown dramatically;gjiecting fresh water. Dengue viruses also have been

around the world in recent decades. The actual numbers gf-overed from naturally infected Aedes albopiciutsich

breeds outdoors in vegetatiti! Transmission of dengue

* Head, Department of Pediatrics and Division of by A. aegypti may be explosive and involve as much as
Pediatric Infectious Diseases 70% to 80% of the population. Because A. aegyati a

*  Consultant - Pediatrics and limited flight range, spread of virus is mainly by movement
Pediatric Infectious Diseases. of infected humans. Dengue viruses replicate in the gut,
Manipal Hospital, Bengaluru, Karnataka. brain and salivary glands of infected mosquitoes without
email: bshenoy@gmail.com apparent harm to adult mosquito@dosquitoes are
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infectious for a lifetime and for as long as 70 days inwhich has fallen to normal, may become elevated slightly
experimental circumstances.Because female mosquitoesd establish the biphasic temperature ctirve.
take repeated blood meals, long-lived female mosquitoes -
have a greater potential as vectors. A. aegypti preferentiallf€"9ue vascular permeability syndrome
feeds on pe_oplg and hence is mpst abunda_nt inand around The dengue vascular permeability syndrome (DVPS)
human habitations. The mosquito breeds in clean wateg the core pathophysiologic phenomenon in DHF/DSS and
Breeding sites may be provided by humans who shargeyere dengue. In infants and children, progression of the
habitats, as in Thailand, where water is stored in and arouffhess is characteristic. Arelatively mild first phase (febrile
homes in Iarge_earthenware jars. In_ contrast, A. aegypti IShase) with an abrupt onset of fever, malaise, vomiting,
not abundant in some parts of India because only smgllaggache, anorexia and cough may be followed after 2 to
amounts of water are brought to homes from village wellg days by acute mid epigastric abdominal pain and
for immediate use. Water in flower vases, householg,gsityde. In this second phase (critical phase), the patient
offerings, ant tra|osZ cocc_)nut husks, tin cans and rubber_tyrggua"y has cold and clammy extremities, a warm trunk,
may supply breeding sites for A. aegypti. In the tropicsg,shed face, diaphoresis and anuria. Patients are lethargic
outbreaks of dengue generally coincide with the monsoog, restless and irritable and complain of epigastric pain.
season. Egg;, which resist deS|ccat|or_1, are deposited 'nsfﬂ?equently, scattered petechiae appear on the forehead ar
water containers above the water line. Temperature igyremities, spontaneous ecchymoses may develop anc
important in controlling viral transmission. Evidence gasy pruisability and bleeding at sites of venipuncture are
indicates that the extrinsic incubation period shortens Wity 1mon findings. Circumoral and peripheral cyanosis may
increasing mean temperatures; the mosquito biting ratgs.cur. There is slow venous filling time. Respirations are
increase with increased temperature and relative hurﬁ1d|ty.rapid and often labored. The pulse is weak, rapid, and
thready and the heart sounds are faint. Systolic pressure
may remain normal or even elevated (because of
In children, clinical manifestations of both primary compensatory sympathetic activity) and the patient appears
and secondary dengue infections are varied. They oftateceptively well, retaining full consciousness.When
have leukopenia, pharyngeal injection, maculo-papulahypotension ensues, the pulse pressure becomes narros
rash, petechiae, facial flush, liver enlargement and cold 20 mm Hg) and later systolic and diastolic pressures fall
extremities with primary or secondary dengue infectionsrapidly.
Published data suggests that primary infections with dengue

virus types 2 and 4 are largely inapparent. By contrast, 1 he liver may be enlarged become palpable. Chest
primary infections with dengue virus types 1 and 3 inradlographs may show unilateral (right) or bilateral pleural

children more often result in mild to moderate febrile€ffusions. Ultrasonographic evidence of plasma leakage

Clinical manifestations

disease, sometimes accompanied by low-grade vascul Gy ok Hones

permeability. Epistaxis, petechiae and purpuric lesions at 1 2 Je 7 8 92 10
uncommon manifestations but may occur at any stage ¢ T

the disease. In classic dengue fever (seen most frequen Em

in adults), after an incubation period of 2 to 7 days, patient F

experience a sudden onset of fever, which rapidly riSes 1 potential dinical issues | Dehydration - Reabsorpiion
39.5°C to 41.4°C (103°F"106°F) and usually is

accompanied by frontal or retro-orbital headache "

A transient, macular, generalized rash that blanches und  'eberatery changes Platelet

pressure may be seen during the first 24 to 48 hours

fever. The pulse rate may be slow in proportion to the degre Sy i r -

of fever. Myalgia or bone pain occurs soon after onset an bk
increases in severity. During the second to sixth day c .
fever, nausea and vomiting are likely to occur. One Q Course of dengueillness: 1~ e Citiiead - ooy o

2 days after defervescence, a genere_llized morbiIIiforn\,_.églll Course of dengue illness
maculopapular rash appears, with sparing of the palms an

soles. It disappears in 1 to 5 days. In some cases, edemg®burce: WHO, 2009. Dengue: guidelines of diagnosis,
the palms and soles may be noted. About the time afeatment, prevention and control — new edition. Geneva:
appearance of this morbilliform rash, the body temperaturay/HO.p25)
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may be detected in some cases within 3 days after the fevesse-fatality rates are highéiThe case definition for
onset. Other findings such as thickening of the gallbladdedlengue is given in Table I.
wall, post-vesicular edema and ascites are detected less

frequently and resolve more rapidly than pleural effusions MMuno-pathogenesis

Up to 10% of patients may have gross ecchymosis or Gl gpidemiologic, clinical and virologic studies of
bleeding. During the transition from the febrile to theDengue Hemorrhagic Fever (DHF)/ Dengue Shock
critical phase, it is crucial for the clinician to be aware OfSyndrome (DSS) in humans have shown a significant
warning signs of impending vascular permeability whichagsaciation between DVPS and dengue virus infection in
are persistent vomiting, increasingly severe abdominal paif,e presence of circulating dengue antibody, whether it is
rising hematocrit and falling platelet count. After a 24- OMhassively acquired from the mother or actively acquired
36l—hour period of crisis, convalescence is fairly rapid ingom previous infection. Risk for developing vascular
children who recover. The temperature may return tQermeapility syndrome is inversely correlated with age;
normal before or during the stage of shock (Figf.1). the youngest children are at highest intrinsic risk.
It should be noted that DVPS occurs regularly inln humans, circulating antibody appears to have two
infants in countries where multiple dengue viruses ar®iologic activities namely neutralization of virus and
hyper-endemic. These babies are born to mothers with twenhancement of infectidh.In published literature from
or more lifetime dengue infections but do not occur wherm hailand and Vietham, DHF/DSS developed in infants
mothers have experienced only a single dengue infecticiiuring dengue virus type 2 infection only when maternal
before pregnancy. Infants, predominantly aged 5 taneutralizing antibody had catabolized to low titer and
10 months, experience physiologically the same denguefection- enhancing antibodies were left in circulation.
vascular permeability syndrome as older children, excegimilarly, in a prospective study of dengue virus infection
that they are more difficult to diagnose and treat and thein Thai children, DHF/DSS occurred in children who had

Table I. Definition for dengue

Classification Features

Probable Dengue The patient lives in or travels to dengue-endemic area and has a fever and twq of the
following:
x Nausea, vomiting
x Rash

x Aches and pains

x Positive tourniquet test
X Leucopenia

X Any “warning sign”

Dengue with warning signs| x Abdominal pain or tenderness

x Persistent vomiting

x Clinical fluid accumulation

X Mucosal bleed

X Lethargy, restlessness

x Liver enlargement2 cm

x Laboratory increase in HCT concurrent with rapid decrease in platelet count

Severe dengue X Severe plasma leakage

X Shock (DSS)

X Fluid accumulation with respiratory distress
X Severe bleeding (as evaluated by clinician)
X Severe organ involvement

x Liver AST or ALT 11000

X CNS-impaired consciousness

x Heart and other organs
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circulating enhancing antibodies from a previous singlénfection. It is still not clear why peak vascular permeability
dengue virus infection, but it did not occur in childrenis delayed until defervescence rather correlating with peak
whose first infection left them with low levels of cross- NS1 blood levels observed earlier in disease. It has long
reactive dengue virus type 2 neutralizing antibody at théeen suggested that the cellular immune response targetin
time of the second dengue virus infectibRublished data dengue-infected cells triggers DVPS. But the failure of
suggests that heterotypic protective immunity delays @&ortisone to prevent DVPS argues against a direct
clinically second severe dengue infections to at least 2 aytopathic role for cytokines and chemokines. It has been
more years after the first infectiéh-urthermore, monkeys suggested that as dengue-infected target cells are disrupte
infected initially with dengue viruses 1, 3, or 4 and therby cytotoxic T cells, a final pathogenic bolus of DENV
with dengue virus 2 had higher viremia than when the sanéS1 is releaset.

virus was inoculated into susceptible animals. A Sim"arLaboratory diagnosis

phenomenon was observed in monkeys given diluted ) i i . )
human polyclonal dengue antibodies and then challenged L@boratory diagnosis of dengue is established directly

with dengue 2 virus. This phenomenon, in vivo is describely detection of viral components in serum or indirectly by
as antibody-dependent enhancement (ADE) of dengu%erology. The sensitivity of each approach is influenced

infection, provides an explanatory hypothesis of theby the duration of the patient’s iliness. During the febrile
immune-pathogenesis of dengue in hunfans phase, detection of viral nucleic acid in serum by means of

reverse-transcriptase polymerase-chain reaction (RT-PCR)

Published studies by Wang, ehale discovered that assay or detection of the virus expressed soluble
patients with DHF/DSS respond to infection by producingnonstructural protein 1 (NS1) by enzyme-linked
lgG’s with enhanced affinity for the activating Fc receptorimmunosorbent assay (ELISA) or the lateral-flow rapid
IIA due to afucosylated Fc glycans and IgG1 subclass. test is sufficient for a confirmatory diagnosis. For primary
The reactive non-neutralizing 1IgG (RNNIg) enriched forinfections in persons who have not been infected
afucosylated 1gG1 triggered platelet reduction in vivo andPreviously, the diagnostic sensitivity of NS1 detection in
was a significant risk factor for thrombocytopenia andthe febrile phase can exceed 90% and antigenemia may
concluded that anti-DENV Ig&’with enhanced affinity Persist for several days after the resolution of féver.
for FcRIIIA could mediate ADE ofdengue, which is The sensitivity of NS1 detection in the febrile phase is
distinct from ADE of infection. However, these assays ardower in secondary infections (60 to 80%), reflecting an
for research purpose and not yet commercially availablénamnestic serologic response due to a previous dengu

thereby putting clinical diagnosis of severe dengue as mérus or related flavivirus infection. SerOIOgiC diagnosis
most valuable todR of dengue relies on the detection of high levels of serum

IgM that bind dengue virus antigens in an ELISA or a
Studies have shown that nonstructural protein 1 (NS 1pteral-flow rapid test; IgM can be detected as early as
of the dengue viruses are viral toxins that contribute ta@ days after the onset of fever. IgM sero-conversion between
dengue pathogenesis by mechanisms similar to those phired samples is considered a confirmatory finding,
bacterial endotoxins in the toxic shock syndrome. The NStvhereas detection of IgM in a single specimen obtained
activates the toll-like receptor 4 (TLR4) on primary humanfrom a patient with a clinical syndrome that is consistent
myeloid cells, resulting in increased production ofwith dengue is widely used to establish a presumptive
chemokines and pro-inflammatory cytokines as a byprodudatiagnosis. The titer of rise in levels of IgM however does
of this interaction. In both in vitro and in vivo models, it not predict severity of disease. Commercially available IgM
activates TLR4 on human and mouse endothelial cellgdgsts with acceptable performance characteristics have
resulting in loss of endothelial integrity and increasedecently been identified. Serologic diagnosis of dengue can
vascular permeability. In earlier studies, NS1 was showbe confounded if the patient has very recently been infected
to activate complement by the alternative pathway and tor vaccinated with an antigenically related flavivirus
target liver cells promoting intracellular dengue virus(yellow fever or Japanese encephalitis). In addition, patients
infection and it was detected as a complex with thrombinvith secondary infections mount rapid anamnestic antibody
in acute-phase blood of dengue patiéhsailable studies responses in which dengue virus—reactive IgG may
and literature suggest that the direct role and toxicity opredominate over IgM. In clinical settings where methods
DENV NS1 provide a single causal mechanism for theof molecular detection (e.g., RTPCR) are not available,
dengue vascular permeability syndrome, reconciling seveiiavestigation for elevated levels of dengue virus—reactive
disease in infants born to dengue-immune mothers to th&ggM or soluble NS1 in serum is a pragmatic diagnostic
of older individuals experiencing a second denguepproach in a patient in whom dengue is suspétted.
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Newer tools for diagnosis Blood transfusion can be lifesaving for patients with severe
_ _ _ bleeding that compromises cardiovascular function. Platelet
_During the course of dengue fever, there is a windovgcentrates, fresh-frozen plasma and cryoprecipitate may
period during which both NS1 antigen and IgM antibody, s e needed depending on the coagulation profile.
may be negative and also biochemical or hematologicatyere js no evidence from available literature to date that
clues pointing towards other differential diagnoses ar%rophylactic platelet transfusions are of any value in

absent too. This time frame poses a state of “Diagnostigatiants who do not have clinically significant bleeding,
Dilemma” where the clinicians are at a crossroads, as trbq,en when thrombocytopenia is profouhd

outcomes of dengue fever rely on an early diagnosis and

optimal fluid resuscitation. Hence, there is a need tdNewer modalities of treatment
research other biomarkers that can help differentiate dengue
as a cause of febrile illness and even attempt to prediﬁtu
severity during this critical and narrow window period.

Although the cornerstone of severe dengue is optimum
id managementalong with adjunctive supportive
treatment (blood products, inotropes, mechanical

In a meta-analysis by Soo, et al which evaluatedentilation), published literature has promised some new
several studies on biomarkers and narrowed down offierapeutic options. Of worthy to mention, is intravenous
certain biomarkers such as IL-7, IL-8, IL-10, TGF-b andanti-D globulin. Published data from an RCT from
VEGFR?2 that could be used as potential early laborator§ hilippines in 2003tudied the response in adults and
biomarkers in the differentiation between dengue fever anghildren with dengue hemorrhagic fever and concluded that
severe dengue and to monitor the effectiveness dJreneficial effects were shown in terms of improvement of
treatment However the hurdles of lab infrastructure for thrombocytopenia following anti-D globulitf.
performance of these sophisticated tests and their reportigjmilar RCTs from India showed that administration of
must be overcome in future research to reduce variabl@ti-D globulin resulted in an increase in platelet count as

that affect the results and to confirm the findings. well as a reduction in bleeditigiowever, both these
studies had their own limitations demanding the need for

Asstudy carried out by Wathanee, et al in children withfurther research into its therapeutic potential.

confirmed dengue fever evaluated the importance of serum o
ferritin and concluded that the use of serum ferritin as a VG too somewhat shares a similar background story.

tool to predict progression to severe dengue (Ié¥2D0 There is only one RCT from the Philippines in 2007, which

ng/ml) as early as on day four of the illness and continuinfEviewed the effect of IVIG on thrombocytopenia in dengue
into the convalescent staeSimilar data by Van de Weg infectionand concluded that no difference exists in platelet
Cam, et abrovided evidence that ferritin can be used as £°UNts were seen in the two groupsience, at present

biomarker to discriminate between dengue and other febrifgSufficient evidence regarding the role of anti-D globulin
iilnesses and findings of high levels of ferritin in patients2d VIG in the prevention or treatment of bleeding in

with dengue is indicative of highly active disease resulting!€ngue infection and there is a place for further research
in immune activation and coagulation disturbariées. ~ On these therapeutic optiofis.

Prevention is better than cure: Dengue
vaccines 2

Currently, no effective antiviral agents to treat dengue , .
. . . : . Although there are several dengue vaccine candidates
infection are available and treatment remains supportive

L : . . |n clinical development, 2 live attenuated (recombinant
and symptomatic, with particular emphasis on careful flua P ' ( )

Management

. ) etravalent vaccines are currently under evaluation in phase
management. Patients with only dengue fever who are a

to tolerate oral fluids may remain at home with instructionsﬁ trials.

to return to the hospital immediately when warning signs  The first licensed dengue vaccine, CYD-TDV
develop. Development of any warning sign indicates th¢éDengvaxia®), is a live attenuated, recombinant tetravalent
need for hospitalization and close observation, withvaccine, which employs the attenuated yellow fever virus
judicious use of parenteral fluids in patients with inadequaté&7D strain as the replicative platform. It is licensed for use
oral intake or a rapidly increasing hematocrit. If the patientn individuals aged 9-45 years in dengue-endemic countries
worsens and dengue shock syndrome ensues, then proniigtexico, Philippines, and Brazil in December 2015 and in
fluid resuscitation to restore plasma volume is imperativekEl Salvador, Costa Rica, Paraguay, Guatemala, Peru,
followed by ongoing fluid therapy to support the circulationindonesia, Thailand and Singapore in 2016).
at a level just sufficient to maintain critical organ perfusion.The vaccination schedule consists of 3 injections of
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0.5 ml, administered subcutaneously at 6-month intervals. 2.
Pooled efficacies in trial population aged 2-16 years vaccine
efficacy against symptomatic virologically confirmed
dengue of any severity was 60.3% (95% CI: 55.7-64.5). 3.
Vaccine efficacy was higher in the older age groups, with
65.6% (95% CI: 60.7-69.9) for those aged 9-16 years,
versus 44.6% (95% CI: 31.6-55.0) for those younger than
2-8 years.

Current recommendations by WHO 20

The live attenuated dengue vaccine CYD-TDV has
been shown in clinical trials to be efficacious and safe in
dengue seropositive individuals. Virus infection in the past
carries an increased risk of severe dengue in (dengue) sero-
negative individuals and countries should consider ¢
introduction of the vaccine only if the minimization of risk
among seronegative population can be assured and
recommends that countries considering CYD-TDV as a
part of their dengue control programme, mandating a pre-
vaccination screening tool forevidence of a past dengue
infection (based on an antibody test, or on a documentedg
laboratory confirmed dengue infection in the past). If a
pre-vaccination screening is not possible, vaccination
without individual screening can be considered in areas
with recent documentation of sero-prevalence rates of at
least 80% by age 9 years. 9.

Conclusion

Scientific knowledge of immune-pathogenesis of

dengue fever and its complications has led to thel0.

understanding of the complex interplay between host
immunity and the virus morphology. Despite the progress
made in understanding the molecular dynamics, treatmen
still remains largely supportive. Vaccines would play a
crucial role in preventing dengue after carefully weighing
cost and benefit ratio, as a part of the immunization program
in the near future.

Points to Remember

x Dengue is an acute febrile iliness caused by 4 types
of dengue viruses.

X Host immunity and prior dengue infection influence
adverse outcomes.

X Supportive treatment is still the cornerstone of 14,

dengue management.
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CLIPPINGS

Serum miR-204 is an early biomarker of type 1 diabetes-associated pancreatic beta-cell loss. Ardeuiczal
of Physiology-Endocrinology and Metabolism.

Beta cells in the pancreas produce insulin. Beta cell death is a key feature of Type 1 diabitaslessdstarts
long before diagnosis. However, there has been no straightforward way to measure that earselasshdre
have now identified an early biomarker of Type 1 diabetes associated beta-cell loss in humansA¥2€dR
or miR-204. Shalev and colleagues report that miR-204, which is highly enriched in human bétaelelfsed
by dying beta cells. After that release, it becomes detectable in circulating blood. Measuremgiitsnogn
blood samples showed that serum miR-204 was elevated in children and adults with early Types|, diadbet
in people with autoantibodies who are at risk for Type 1 diabetes, but it was not elevated irdifjge3 or
another autoimmune disease. Furthermore, serum miR-204 levels were inversely correlated withgreni
beta-cell function in recent-onset Type 1 diabetes. The authors conclude the following fromytheastind) a
non-invasive, straightforward method sensitive enough to detect early beta-cell loss—espediatity theo
diagnosis of Type 1 diabetes—is critical in order to allow for any therapeutic intervention éotbé at early
as possible in the disease process and ideally before the majority of beta cells has been destroyed.

Xu G, Thielen LA, Chen J, Grayson TB, Grimes T, Bridges Jr SL, et al. Serum miR-204 is an earlyabkem
of type 1 diabetes-associated pancreatic beta-cell loss. American Journal of Physiology-Endocyirawidg
Metabolism. 2019 Aug 13. DOI: 10.1152/ajpendo0.00122.2019.
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INFECTIOUS DISEASES - I

FUNGAL INFECTIONS IN CHILDREN — Types of fungal infections

REVIEW AND PRACTICE : . - . .
It is essential for a practicing pediatrician to recognize

*Revathi Raj the pathogen and the host interactions to arrive at an early
“*Ramya Uppuluri diagnosis. Table | illustrates the association between

particular conditions and their propensity for a particular
Abstract: Fungal infections are not uncommon in children species of fungi resulting in disease.

and a high index of suspicion is required to make an early - _

diagnosis particularly of an underlying primary immune Diagnosis

deficiency dlsor(_jer. In children undergoing chgmotherapy The European Organization for Research and

and hematopoietic stem cell transplantation, fungal . .

infections pose a huge challenge and adequate proph Iax'.l’reatment of Cancer/lnvasive Fungal Infections
b g 9 q propnylaxs operative Group and the National Institute of Allergy

and prompt Fherapy prevents.r_norbldlty and mortall_ty.and Infectious Diseases Mycoses Study Group (EORTC/
Fungal infections can be classified as probable, possibl —
SG) Consensus Group definitions have helped advance

and proven infections. With the advent of newer antifungal,. " . . .
clinical and epidemiological research and serve as a useful

agents, _kno_wledge of medications use.d in young ChIIdrerrﬁodel for defining fungal infections (Table ).
and their side effects are of utmost importance. Early
diagnosis and effective management result in optimal  The diagnosis of fungal infections could be made from
outcomes. culture of blood, urine or sterile body fluids. Increasingly,
non-invasive screening in the form of serum beta D-glucan
and aspergillus galactomannan have been included in the

armamentariumAn abundant cell wall polysaccharide,

Invasive fungal disease (IFD) is now on the rise and1-3)- Ep-glucan (BDG) is found in most fungi, with the

is seen in premature infants, prolonged intensive care urf@ception of the cryptococci. In invasive fungal disease,
(ICU) stay, post-operative children who had extensivean optical density value of above 0.5 is taken as a cut off to
abdominal surgery or corrective heart surgery and aRrompt investigations to confirm the diagnosis. There are
increasing number of children with autoimmune conditiondalse positive and negative values and the maximum value
treated with immunomodulatory agerit3 Children  Of antigen-based tests is seen in immunocompromised
undergoing chemotherapy for malignancies particularlyehildren. Increasingly the use of imaging including HRCT
acute leukemia and those undergoing hematopoietic aridiest has become the additional modality in the rapid
solid organ transplant are at an increased risk of invasivdiagnosis of invasive fungal disease.
fungal infections. Fungal spores are often present in the . . . .

) . . . . Fungal infections and febrile neutropenia
air or soil and hence, fungal infections usually begin in the
lungs or on the skin. Fungal infections are rarely serious |n 2017, the guidelines for the management of fever
unless the immune system is weakened, usually by drugsd neutropenia in children with cancer and hematopoietic
or medical disorders which make them spread albeit slowlgtem cell transplantation (HSCT) recipients was publighed.
Invasive fungal diseases (IFD) were found to be more
common in children undergoing chemotherapy for acute

Keywords: Fungal infections, Antifungal agents,
Immunocompromised

*  Senior Consultant myeloid leukemia, relapsed leukemia, those with prolonged

*  Consultant, neutropenia, on prolonged corticosteroids and those
Department of Pediatric Hematology, Oncology, undergoing allogenic HSCT. The recommendations state
Blood and Marrow Transplant, that any child with febrile neutropenia for more than 96
Apollo Hospitals, hours should be considered for antifungal therapy. No
Chennai. specific biomarkers have been recommended to be
email :revaraj@yahoo.com confirmatory and only HRCT chest is to be performed.
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Table I. Correlation of fungal species with host factors

Organism and source Host

Yeasts

Candida species — Gastrointestinal tract of the patiéhteterm babies, ICU stay, prolonged steroid use, broad
spectrum antibiotics, post chemotherapy, post hematopoietic
or solid organ transplantation

Cryptococcus neoformans - Inhalation Advanced HIV infection
Spores
Aspergillus species - Inhalation Immunocompromised child — Primary immune deficienqgy

disorders, post chemotherapy or organ transplantation

Mucormycoses - Inhalation Poorly controlled diabetes

Fusarium species Breached skin or mucosal surfagémmunocompromised child — Post high dose chemothefapy
or transplantation

Table Il. Definitions for fungal infections 4 Candida species are now increasingly non albicans suct
as glabrata and these are resistant to azoles but the additio
of echinocandins or amphotericin can save li¥és.

Proven | Histological or culture-based evidence of

fungi Candida auris is now a multidrug resistant infection
Probabld Host factors, clinical and mycological resulting in mortality in intensive care and oncology un_lts.
criterion are present Early removal of central venous catheters are essential to

control infection due to candid&€andida parapsilosis
Possible| Host factor and clinical criterion are presgnt, infections are associated with hyperalimentation solutions,
mycological criterion absent prosthetic devices and indwelling catheters, as well as the
nosocomial spread of disease through the hands of healtt
In children with high risk for IFD with more than 96 care workers.Candida parapsilosis is resistant to azoles

hours of fever and neutropeniaunresponsivetoantibacterigpd echinocandins and need to be treated with

agents, empirical echinocandins namely caspofungin Oz?mphoterlcwf.The mode of action of different antifungals

liposomal amphotericin B are recommended. No empirica'fS given in Table IlI.

antifungal is recommended for those at low risk for IFD.

Infections due to spores such as aspergillus increase
Practical issues in the presence of construction work in hospitals.
Adequate precautions should be taken to protect
Fungal infections in immunocompetent children aremmunocompromised patients in this situation.
rare but need a high index of suspicion for early diagnosishe angiotropic properties of aspergillus enables them to

Table lll. Antifungals and their mechanisms of action (MOA)

Class of antifungal and MOA Generic drugs available Drug specifications

Azoles - Fluconazole, itraconazole, Fluconazole— candida, Rest — good
Inhibit cell membrane synthesis| voriconazole, posaconazole aspergillus cover, mucor and fusarium
Echinocandins - Mycafungin, Candida species

Inhibit cell wall synthesis Caspofungin, Anadulafungin Prophylaxis for aspergillus
Amphotericin B - Amphotericin B Broad spectrum — candida, aspergillus,
Inhibit cell membrane synthesis| Liposomal amphotericin B mucor, fusarium
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invade the vascular wall and proliferate within the lumen
of blood vessels. The most characteristic feature of mucor
is invasion of blood vessel by hyphae resulting in
hemorrhage thrombosis, infarction and necrosis of tissues.
Children with these infections may not exhibit any clinical
signs except for a dry cough or sinus tenderness and early
imaging will help arrive at a diagnosis.

a combination of serum markers namely beta D
glucan, serum galactomannan and high-resolution
computed tomography chest.

x Antifungal agents like azoles, echinocandins and
amphotericin are safe to use in newborn and children
with frequent monitoring for side effects.

x Early removal of central venous line is essential for

Prophylaxis for fungal infections is only indicated in prevention of candida infection.

immunocompromised children as rampant use of
fluconazole could result in the emergence of drug resistafferences
candida species. Risk based recommendations and; pornbusch HJ, Manzoni P, Railides E, Walsh TJ, Groll

guidelines need to be tailored to local hospital pathogens
and their sensitivity pattern with inputs from infection
control team. Combination of antifungal agents needs to >

be used judiciously as there are several drug interactions.

Echinocandin such as caspofungin can be used in
combination with an azole such as voriconazole effectively.
However, a combination of amphotericin and voriconazole

can reduce both drug levels and need to be used with drug ™

monitoring.

\oriconazole can be targeted using therapeutic drug
monitoring and it takes about 4 to 7 days to reach
therapeutic level3! Voriconazole and posaconazole need

to be taken with a fatty meal and intravenous preparations 4.

may cause visual disturbances and nephrotoxicity.
Concomitant use of proton pump inhibitors with oral azoles
needs to be avoided. Echinocandins have the least drug
interactions and anidulafungin can be used in the presence
of liver dysfunctiont*>? Amphotericin B in its liposomal
formulation is prepared in 5% dextrose and administered
over
magnesium is the most important side effect and this needs
to be monitored and replacéd.

Conclusion 6.

The diagnosis and treatment of fungal infections has
been made easier with guidelines, advanced imaging and
effective antifungal agents. The most important step is for
the clinician to understand the host factors and predict the

risk of fungal infection and treat before the onset of invasive 7.

fungal disease.
Points to Remember

x Fungal infections are more common in an
immunocompromised host.

X Systemic antibiotics, mucositis and prolonged steroid
use predispose to candida sepsis.

X Invasive aspergillus infection can be diagnosed with
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CLIPPINGS

Phenotypic variability and disparities in treatment and outcomes of childhood arthritis throughoeitiorld:
an observational cohort study

In this multinational, cross-sectional, observational cohort study, international paediatric chegistatfrom
specialised centres were asked to enrol children with a diagnosis of juvenile idiopathic aatiodtiding to
International League of Associations for Rheumatology criteria, who were seen consecutivelyrfod afpe
6 months. Each patient underwent retrospective and cross-sectional assessments, including fritiasases o
activity and damage and questionnaires on the wellbeing and quality of life of the children.|ddtedcdata
across eight geographical areas, association between disease activity and damage and a osarmtoysegtic
product (GDP) with a multiple logistic regression analysis was qualitatively compared.

Between April 4, 2011, and Nov 21, 2016, 9081 patients were enrolled at 130 centres in 49 cgrmifed,
into eight geographical areas. Systemic arthritis (125 [33-0%] of 379 patients) and enthesitisarthaitis
(113 [29-8%] of 379) were more common in southeast Asia, whereas oligoarthritis was more prevaléant i
southern Europe (1360 [56-7%] of 2400) and rheumatoid factor-negative polyarthritis was more frequégn
North America (165 [31-5%] of 523) than in the other areas. Prevalence of uveitis was highegtteém nor
Europe (161 [19-1%] of 845 patients) and southern Europe (450 [18-8%] of 2400) and lowest imextaaA
(54 [6-4%] of 849), Africa and Middle East (71 [5-9%] of 1209), and southeast Asia (19 [5-0%])o\8at8an
age at disease onset was lower in southern Europe (35 years, IQR 1-9-7-3) than in other refgigital Bi
disease-modifying antirheumatic drugs were prescribed more frequently in northern Europe ananidactn A
than in other geographical settings. Patients living in countries with lower GDP had greateradigeiasand
damage than those living in wealthier countries. Damage was associated with referral delay.

This study documents a variability in prevalence of disease phenotypes and disparities in thetagees
and outcomes across geographical areas and wealth status of countries. The greater diseaséotuarden |n
resource settings highlights the need for public health efforts aimed at improving equity intaefesgive
treatments and care for juvenile idiopathic arthritis.

Consolaro A, Giancane G, Alongi A, van Dijkhuizen EH, Aggarwal A, Al-Mayouf SM, Bovis F, De Inocenci
J, Demirkaya E, Flato B, Foell D. Phenotypic variability and disparities in treatment and outcorhelsildhood
arthritis throughout the world: an observational cohort study. The Lancet Child & Adolescent He&@1.9
Apr 1;3(4):255-63.
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INFECTIOUS DISEASES - I

UPDATES IN PEDIA TRIC HUMAN There are two main types of HIV — HIV-1 is most
IMMUNODEFICIENCY VIRUS common and HIV-2 is relatively uncommon and less
INFECTION infectious. There are four strains or groups of HIV-1 which
are M, N, O and P. and M is the ‘major’ group responsible
*Ira Shah for many global HIV epidemics. Other three groups are
**Akanksha Jaiswal uncommon. There are nine genetically distinct subtypes
***Sryshti Gandhi within groups M which are A, B, C, D, F, G, H, J and K.

Abstract: Human immunodeficiency virus has now evolvedUpdates in investigations
from a fatal condition to that of a chronic manageable . _

disease. With newer advances both in antiretroviral drugd/Pdates in screening for HIV
and diagnostics, human immunodeficiency virus treatment The Guidelines of UNAIDS issued in April 2019 is
has become simplified and available to all those who ar%iven in Box 1.

infected. The recent protocol of prevention of parent to
child transmission has simplified therapy as well as hold$ Box 1. Guidelines on screening 2019
promise of 2% transmission of human immunodeficiency]
virus thus almost decreasing new cases of pediatric huma
immunodeficiency virus. Every pediatrician should havd
the basic knowledge of retroviral therapy and the curren{ x Partners of pregnant women should undergo HIV
developments. This article gives a review of all the recert  testing if their HIV status is not known.
advances in pediatric human immunodeficiency virus.

4

n X All pregnant women should be tested as early as
possible during each pregnancy.

x A third-trimester HIV re-testing is advocated in plages

Keywords: Human immunodeficiency virus, Diagnosis,|  Where it is not routinely done.

Infants,_ Chlldren, _Treatrr_]ent, Prevention of parent to child | patients with maternal non-B subtype virus| or

transmission, Antiretroviral therapy. Group O infections, specific assays that detect HIV

Epidemiology non-B subtype viruses or Group O virus are now
recommended.

India ranks 8 amongst the world’s largest human
immunodeficiency virus (HIV) communities.
The prevalence of HIV in India in 2015 was 0.2% which
has remained almost constant as per 2017 UNAIDS daja
with almost 21,10,000 people being HIV infected.
Of these, 6.47% are children below 15 years of age. Aboe\rt

x Infants born to HIV infected mothers, but are npn-
breastfed and have no clinical or virologic evidehce
of HIV infection, may continue to have maternal HIV
antibodies up to the age of 24 months. These children
are called late seroreverters. Their HIV status shpuld
be tested at 24 months to prevent false posjtive
results.

1,07,000 HIV infected people including 57,230 children

are receiving antiretroviral therapy (ART) as per th
December 2016 estimatién. Diagnostic tests that are approved for testing of HIV

Food and Drug Administration (FDA)-approved diagnostic

Professor and Head tests includé:®

*  Clinical Associate

=+ Senjor Medical Officer, X Antigen/antibody combination immunoassays, which
Pediatric HIV Clinic, detect HIV-1/2 antibodies as well as HIV-1 p24
Department of Pediatric Infectious Diseases, antigen. These assays are recommended for initial
B.J.Wadia Hospital for Children, screening. However, p24 antigen from HIV-1 non-B
Mumbai. strains, HIV-1 non-M strains and HIV-2 strains may
email: irashah@pediatriconcall.com not be detected.
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x HIV-1/2 immunoassays (third-generation antibodyUpdates in antiretroviral drugs 418,19

tests) are alternatives for initial testing. . . _
Antiretrovirals are a group of drugs that are used in

x HIV-1/HIV-2 antibody differentiation immunoassay, the treatment of children living with HIV to decrease the
which differentiates HIV-1 antibodies from HIV-2 ;5| hyrden. These drugs fall into 3 major classes —
antibodies is recommended for detection of HIV-2cleoside and nucleotide Analogue Reverse Transcriptase
infection. Inhibitors (NRTIs), Non-nucleoside Analogue Reverse

x HIV-1 qualitative PCR may be necessary to diagnosd ranscriptase Inhibitors (NNRTIs) and Protease Inhibitors
acute HIV infection or for perinatally acquired HIV. (Pls) along with pharmacokinetic enhancers. Newer classes

, of drugs are now approved for treatment of HIV in children
x HIV-1 Western blot are useful as confirmatory tests 9 pproved tor .
. . such as entry and fusion inhibitors, integrase strand transfel
where screening tests are positive.

inhibitors (INSTIs) (Table ).
x Real-time HIV RNA PCR assays and the qualitative ) . o
diagnostic RNA assay are now available for detectiodNucleoside reverse transcriptase inhibitors

of non-subtype B HIV infection. (NRTIs)
Virologic testing for newborns at risk of perinatal HIV Tenofovir alafenamide (TAF): It is a new NRTI similar
transmission to Tenofovir disoproxil fumerate (TDF). TAF has lesser

bone and renal toxicity than TDF, but equal antiviral

As per USAIDS!% virologic testing at birth is : , - .
considered for newborns born to HIV infected women Whoefﬂcacy as TDF. Due to their toxicity, stavudine and

did not receive antiretroviral (ARV) drugs adequately ordldanosme are no longer recommended for use in children.
had an inadequate viral suppression. Testing HIV expos&qon-nucleoside reverse transcriptase

infants at the time of birth only identifies 20% to 58% ofjnhibitors (NNRTIS)

infants with HIV infection. As per National AIDS Control

Organization (NACO}¥;*¢'7 early infant diagnosis (EID) Etravirine: Itis a second line NNRTI used in children above
by virological testing should be done at 6 weeks of agé years of age and is considered a ‘second generation
with a repeat testing at 6 months, 12 months and 6 weeRéNRTI, in part because it retains activity against HIV-1
after cessation of breastfeeds. Confirmation of HIV statussolates which are resistant to other NNRTIs. The otler 2
of all babies should be done at 18 months using aljeneration NNRTI is rilpivirine which is only approved

3 antibody (Rapid) tests. for use in adults.

Table I. Recently approved antiretrovirals

Drug class Recently approved drugs

Nucleoside and nucleotide Analogue | Tenofovir alafenamide (TAF)
Reverse Transcriptase Inhibitors (NRTIE)

Non-nucleoside Analogue Reverse Etravirine (for children above 6 years of age), rilpivirine (approved only

Transcriptase Inhibitors (NNRTISs) for adults)

Protease Inhibitors (Pls) Ritonavir (RTV), co-formulated lopinavir/ritonavir, atazanavir,
fosamprenavir, darunavir and tipranavir

Entry inhibitors Maraviroc - CCR5 co-receptor antagonist (approved for use by children
more than 2 years of age), Enfurvirtide (T-20) (used only in children over
6 years)

Integrase strand transfer inhibitors Raltegravir, dolutegravir, elvitegravir and bictegravir

(INSTIs)

Post-Attachment Inhibitors Ibalizumab

Pharmacokinetic Enhancers Cobicistat (not recommended in children less than 18 years of age
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Protease Inhibitors (PIs) 4 profile and can be dosed once daily in treatment of INSTI-

, _ naive patients.
They are active against both HIV-1 and HIV-2. Low-

dose ritonavir (RTV), a potent PI, acts as a potent inhibitor ~ There appears to be increased risk of neural tube
of the cytochrome P450 3A4 (CYP3A4) isoenzyme,defects in infants born to women who were receiving
thereby inhibiting the metabolism of other Pls. It has beedolutegravir (DTG) at the time of conception. Thus
used in low doses combined with another Pl as aGROXWHJUDYLU LV QRW UHFRPPH
“pharmacokinetic booster,” increasing drug exposure byZ RPHQ GXULQJ WKH ILUVW WULPH
prolonging the second drug’s half-life. Boosted Pl-basedvomen who are trying to conceive.

regimens are commonly used in treatment of adults, bLBost—attachmentinhibitor 29
adequate pediatric data are only available for co-formulated
lopinavir/ritonavir in children older than 2 weeks of age Ibalizumab (IBA), is a CD4 post-attachment inhibitor,

and for atazanavir, fosamprenavir, darunavir and tipranavind has been recently approved for treatment of multi-drug
with low-dose ritonavir in children age above 6 years. resistant (MDR) HIV infection.

Entry inhibitors 2021 Pharmacokineticenhancers 30

These agents inhibit viral binding or fusion to hostCobicistat:It is recommended for use in adolescents and
target cells. Enfurvirtide (T-20) is currently used and is toAdults as a pharmacokinetic enhancer (boosting agent) of
be used only in children over 6 years of age. It is to p&elected protease inhibitors (PIs) and the integrase inhibitor
administered subcutaneously, twice daily. It prevents viruselvitegravir. It is not recommended in childreh8 years
cell fusion. It is used as part of salvage regime in patientdf age.

who have multiple ART failures. Updates in antiretroviral therapy (ART)

Chemokine co-receptor type 5 (CCRS5) antagotiist: At present, highly active combination regimens
Maraviroc blocks the chemokine CCR5 coreceptor on thﬂwcluding at least three drugs are recommended.
CD4 cell surface thereby preventing HIV from enteringThese regimens have shown increased survival, fall in the
the cell. This was the first antiretroviral drug to begpportunistic infections, improved growth and
developed that does not actually target the virus itselfaeyrocognition and improved quality of life in children.
This drug is approved for use by children more than 2 yearghe current guidelines for starting ART have been
of age. Maraviroc is effective in combination with other simplified. As per WHO July 2017 update on HIV treatment
ART in patients with multi-drug-resistant HIV-1. However, and care, ART should be initiated in everyone infected with
it is necessary to check for CCR5 or CXCR4 virus tropisnH|v at any/all CD4 cell count, regardless of WHO clinical
before starting the drug. CCR5 antagonists will be inactivgtages_l,sz NACO has adopted WHO guidelines to TREAT
against CXCR4-tropic virus and mixed/dual tropic HIV AL people with HIV with ART regardless of CD4 count,
virus. There are considerable interactions with both Pl angdjinical stage and age or populati¥nDual NRTIs
NNRTI classes, requiring alteration in maraviroc dosingyackbone regimen includes, zidovudine with lamivudine
depending on other drugs in the regimen. or emtricitabine combination due to favorable safety profile
and extensive experience and abacavir plus lamivudine or
emtricitabine for children aged!3 months.
Tenofovir alafenamide and emtricitabine as fixed dose

They block the integrase enzyme thereby preventingombination tablet along with NNRTI (single tablet) is
incorporation of viral DNA into human genome. indicated in children!25kg weight or!6 years with
Raltegravir, dolutegravir, elvitegravir and bictegravir areestimated creatine clearance (CrQi30 ml/min3*
integrase strand-transfer inhibitors (INSTIs). These druggenofovir disoproxil fumarate with lamivudine or
have been found to be useful in the treatment of patiengmtricitabine combination is FDA approved for use in
with multi-drug-resistant HIV-1. Raltegravir is FDA- children!2 years. However, risk of decreased bone mineral
approved for the treatment of HIV-infected full term density versus benefits should be consideted.
neonates, infants and children. Raltegravir has a favorablehe preferred ART regimen in HIV infected children
safety profile and lacks significant drug interactions.according to the World Health Organization (WHO)
FDA has recently approved dolutegravir for children abovéNovember 2015 consolidated guidelines is depicted in
30kg body weight. The drug has a very favorable safetyable 113

Integrase strand transfer inhibitors
(INSTIs) 2528
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Table Il. Preferred and alternative first-line regimens for children

Age group Preferred first-line regimens Alternative first-line regimens
3 years ABC (or AZT)+ 3TC + LPV Ir ABC (or AZT) + 3TC + NVP
3yearsto 10 years | ABC + 3TC + EFV ABC + 3TC + NVP, AZT +3TC +EFV (or NVP), TDH

+ 3TC(or FTC)+EFV (or NVP)

Adolescents TDF + 3TC (or FTC) + EFV AZT +3TC +EFV (or NVP), TDF or ABC + 3TC or
FTC + DTG and EFV ~or NVP

400

ABC = abacavir, AZT= zidovudine, 3TC= lamivudine, LPV/r= lopinavir-ritonavir, NVP= nevirapine, E€\wirenz,
FTC= emtricitabine, TDF= tenofovir, DTG= dolutegravir, EE\& efavirenz at lower dose (400mg/day)

*Safety profile and efficacy data on use of DTG and EfiW people with HIV/TB co-infection and childreh2 years
are not yet available

Table Ill. Dose and duration of nevirapine (NVP) prophylaxis in infants 38

Birth weight (kg)* | Daily NVP dose in mg | NVP dose in ml** NVP dose in mi**

Less than 2 kg 2 mg/kg Once a day 0.2 ml/kg Once a dayUp to six weeks, irrespective of whether the
baby is exclusively breastfed or exclusively

2-2.5 kg 10 mg Once a day 1 ml Once a day replacement fed. The duration may be
extended to 12 weeks if the mother had not
More than 2.5 kg | 15 mg Once a day 1.5 ml Once a day |received ART for at least 24 weeks,including

women initiated on ART during labour andl if
she is breastfeeding the child.

** Infant NVP: Give first dose of NVP (within 6 to 12 hours of delivery and continue daily foel&w#&ormulation:
10 mg Nevirapine in 1ml suspension.

Response to ART transmission (PPTCT) guidelingsHIV exposed infant

By one month of starting an effective ART regimenshould be started on postpartum ARV prophylaxis for
in children, there is a substantial drop in the plasma HIminimum of 6 weeks (Table Ill). They may be given
viral load and the CD4 count starts to rise. Infants, with ag@xclusive breastfeeds for 6 months and continued
initial viral load of between PALO" copies/mL can take breastfeeds along with complementary feeds from 6 months
longer to become undetectable. As per new WHQo 1 year. For babies who are HIV infected and are on ART,
recommendationsroutine viral load testing is encouraged breastfeeding up to 2 years is recommended. Only when
at 6 months followed by 12 months after initiating ART breastfeeding is contraindicated or cannot be done
and if the patient is stable on ART and then every yeagmaternal death, severe maternal illness) or the mother doe:
thereafter. Stable on ART means ART for more than or atiot want to feed the child (at her own risk), exclusive
least one year, no present illness/pregnancy, googkplacement feeding may be considered. AFASS (A —
undersanding of lifelong adherence and evidence oAffordable F — Feasible A — Acceptable S — Sustainable
treatment success which is two consecutive viral loa& — Safe) criteria must be fulfilled to give exclusive
measuring below 1000 copies/mL. WHO recommendseplacement feeding. During the first six months, mixed
measurement of the CD4 cell count 6 monthly until stablqeeding should not be done under
on ART, following which CD4 cell count monitoring can any circumstance. Mixed feeding refers to breast feeds
be withheld in patients who are virally suppressed andnq replacement feeds simultaneously in the first 6 months

stable on ART. as it can lead to mucosal abrasions in the gut of the
Antiretroviral management and feeding of newborns  paby, which can facilitate HIV virus entry
with perinatal HIV exposure or perinatal HIV through these abrasions. Co-trimoxazole prophylaxis

As per NACO prevention of parent to child should be started from 6 weeks of age.
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Conclusion

There is a wide range of antiretroviral drugs and
various ART regimens available for treatment of children

infected with HIV, even with extensive drug resistance. g

Extensive research is being done in the field of HIV and
the screening, diagnosis and management of HIV keeps
getting updated based on latest evidence. It is of utmost

importance that the person exposed to, or affected by HIV g

is referred to a specialist with the most expertise for their
management. With good care, a person with HIV can have
a near-normal quality of life.

Points to Remember

X Infants born to HIV infected mothers, may continue
to have maternal HIV antibodies up to age 24 months
and their HIV status should be tested at 24 months
to prevent false positive results.

x Apart from NRTI, NNRTI and PI, there are newer
classes of drugs such as entry and fusion inhibitors,
integrase strand transfer inhibitors (INSTIs).

x As per WHO, ART should be initiated in everyone
infected with HIV at any CD4 cell count, regardless
of clinical stage.

X Routine viral load testing is encouraged at 6 months

followed by 12 months after initiating ART and if 19

stable every year thereafter.

X As per NACO PPTCT guidelines, HIV exposed infant
should be started on postpartum ARV prophylaxis

for minimum of 6 weeks. 11.

X Exclusive breastfeeding is recommended for
6 months and continued breastfeeds along with
complementary feeds from 6 months to 1 year.

x Early infant diagnosis (EID) by virological testing 12.

should be done at 6 weeks of age with a repeat testing
at 6 months, 12 months and 6 weeks after cessation
of breastfeeds.
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INFECTIOUS DISEASES - I

RE-EMERGING INFECTIONS diphtheria cases, and rapid identification of close contacts
. o and their proper management to prevent secondary cases
o Monjori Mitra Surveillance must be strengthened to identify new outbreaks
. Rohit Banerjee of infection especially syphilis, thereby enabling a rapid
Mallar Mukherjee response for treatment of infected individuals and their
**Sumita Kundu contacts and to determine which intervention strategies
“*Barnali Das are working and warrant expansion.

Abstract: Despite effective and extensive vaccinationkeywords: Pertussis, Syphilis, Hansen’s disease,
infectious diseases such as pertussis, diphtheria, syphiligiphtheria, Re-emergence, Vaccines, Antigenic changes.
and Hansen’s disease are on the rise since the last few

decades in the United States with outbreaks being reportéde-emergence of pertussis

in many other countries like Australia, Brazil, United ) ) ) )
Kingdom and Chile in the last decade. While certain,  Pertussis, also called whooping cough, is a highly
infections such as syphilis have plausible reason for thiifectious and contagious disease affecting the human
resurgence explained by increases in high-risk sexudieSPiratory tract and is caused mainly by Bordetella
behavior among people from all socio-demographicpertussmnd less freq_uently by Bordetella para pertussis. |
backgrounds, re-emergence of infections like Hansen¥! recent years there is emergence of Bordetella holmess
disease is due to high level of migration from endemi@S & causative agent of whooping cough in Barcelona, Spair

zones, secondary drug resistance or irrational use of'here the prevalence had doubled from 3.9% in 2015 to

antibiotics. Continuous monitoring of antigenic changes8:8% in 2016 raising concerns regarding the re-emergence

in the bacteria and evolution of resistance to antibiotics®’ Pertussis and the effectiveness of the current pertussis
along with regular surveillance on the duration of immunity VACCIN€:

achieved by the vaccine is necessary. In the last decade there was a shift in transmission of

The re-emergence could also be due to changes in tiBe disease which was observed in highly vaccinated
transmission patterns and epidemiology of infections likgpopulation from school age children to adults, adolescents
pertussis and possible waning of vaccine induced immunind children under 1 year of agertussis became a

in adults as seen by the growing trend of cases amonggqportable disease in 1922 and is transmitted by airborne
adults and adolescents. Some of the steps which can BEoplets from an infected host. Currently two types of
taken to control pertussis are ensuring high ontime vaccin¥accines namely the whole cell and the acellular pertussis
coverage of above 90% all over the globe particularly forvaccines are used all over the world to achieve primary
the primary vaccination schedule and first booster dosedMmunisation against pertussis.

It is better to protect the newborn by immunisation of : . . L .
Despite effective and extensive vaccination, pertussis
pregnant mothers and healthcare workers and by

) . is on the rise in the last 20 years in United States with
cocooning. Three major measures to counter the . . A
outbreaks being reported in many other countries like

resurgence of diphtheria are high immunization COVerage,  iralia. Brazil United Kingdom and Chile in the last
nearly 90% of target groups (including children at 5 years ecade ' ’

and adults), prompt diagnosis and management o

In 2010, a total of 9156 pertussis cases were reported

*  Professor to the California department of public health which was
** Associate Professor the highest number of cases ever reported since 1947 whe
=% Assistant Professor 9394 cases were reportetCDC reported 7867 confirmed
Institute of Child Health, Kolkata. cases around the world in 2000 as compared to only 1010
email: rohitbannerji@gmail.com cases reported in 1976. The re-emergence could be due t

38


mailto:rohitbannerji@gmail.com

Indian Journal of Practical Pediatrics 2019;21(3) : 223

the changes in the transmission patterns, epidemiology afttributed this change to vaccine pressure and a
pertussis and possible waning of vaccine induced immunitgonsequence of adaptation to the human *host.

in the adults as seen by the growing trend of cases amongst " , _ _
adults and adolescents. In recent years, adults and The emergence of more sensitive diagnostic tests like

adolescents account for over 50% of new cases of pertus&€@! Time PCR (RT-PCR) and increased awareness

reported and are directly responsible for the transmissiofmongst health care workers could also be one of the

to infants and young children. This has led to increasefgasons for the reported rise in the incidence of this disease.

incidence of pertussis with the highest age specific case ggme of the steps which can be taken to control
fatality ratio of 0.77% in infants below one year of agepertyssis are ensuring high ontime vaccine coverage of
with the maximum pertussis deaths occurring amongove 90% all over the globe particularly for the primary
infants below 2 months of age who were too young t0 bgccination schedule and first booster doses. Focus on the
fully vaccinated: newborn by immunisation of pregnant women, healthcare
Furthermore, there are differences reported, dependingorkers, immunization of neonates as early as birth and
on the types of vaccines which are used. Whole celbocooning. Cocooning is a strategy already adopted by
vaccines developed during the 1940s with severe forms ghany developing nations whereby all household members
reactogenicity leading to reluctance of the acceptance @fnd close contacts are immunised to protect the
the vaccine led to the development of a more highly purifieginimmunised newborn from pertussis. Booster

acellular vaccine during the 1970s. Acellular vaccines havgnmunisation of adults and adolescents could bring down
been found to be less effective than some of the highle incidence of pertussis in young infants.

effective whole cell vaccines and induce a protection of

shorter duration than that provided by whole cell vacdines. ~ Continuous monitoring for antigenic changes in the
In spite of these immunological differences, there have als@acteria and evolution of resistance to antibiotics along
been increased cases reported from countries like Bra¥ith regular surveillance on the duration of immunity
and Chile which use the whole cell vaccine suggesting th@chieved by the vaccine is necessary. Newer vaccine
the vaccine factor may not be the most important reasodPProaches are under trial e.g. Vaccines with new antigens
for its resurgencélemporal changes of the circulating @djuvanted vaccines, live attenuated pertussis vaccines
strains of the bacteria have also been implicated for th&hich look very promising for the future. Last but not the
resurgence, in that, there has been isolation of strairlgast, increased investigations coupled with more extensive
producing increased amounts of pertussis toxin and sonfiésearch are needed for an even better understanding o
that are unable to produce pertaéti@ertain authors have the basics of pertussis infection, immunity and disease.
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Fig.1. Distribution of the reported diphtheria cases and DTP3 coverage 1980-2016 (Top curve
shows official coverage and bottom curve represents WHO UNICEF estimates)

(Source: WHO IVB database, 2017 - data as of 19 July, 2017)
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Resurgence of diphtheria the samé. The South-East Asian region is the primary
, . _ _ driver of global diphtheria incidence since 2005. Out of
Diphtheria had become a disease of the past following,e g countries with a clear outbreak from 2005- 2015
its inclusion in the universal immunization and expandegefined as at least 2 years of reported case counts of 3(
immunization program of the WHO except for a few .,qeq) ‘it has been found that 6 countries (67%) followed a
scattered cases. But in continents like Russia and Easte§n,qe schedule of vaccination of DPT, 2 countries followed

Europe where childhood immunization was interrupteda 3+1 schedule, and 1 country (Brazil) followed a 3 dose +
cluster of cases have been found to occur afresh, eSpeCiaﬂyschedule.

in adults in the last couple of years. These are the same

reasons along with lack of adult booster dose, as well as Meanwhile, cases reported from the European and
lack of proper surveillance, the prime reasons behind\frican regions have been found to be decreased. Among
resurgence of diphtheria in India tédn developing countries with the top 10 case counts since the year 2000,
countries with warm climates, it was cutaneous diphtheridndia has the largest number of reported cases, with
which was found to circulate silently without producing Indonesia and Nepal being the other contributors. Nigeria
symptoms or risks of classic diphthefidCutaneous also has missing diphtheria data on the joint reporting form
diphtheria however does not meet the WHO case defihitiorfor 11 years from 2000- 2016, despite published cases in
and so it has not been reported as case of diphtheria atiek literature for these yeatd hree other countries had
hence overlookedVHO in 2017 has shown torld wide  large outbreaks during this time period-Madagascar, Papua
distribution of the reported diphtheria cases and DTP3ew Guinea (with average DTP3 coverage of 72% and
coverage from 1980 to 2016 (Fig.1). It has been see@l%, respectively, prior to their outbreaks) and Nepal (90%
observed over the years, with increased DPT coverage, tBETP3 coverage). All these three countries however
incidence of diphtheria has decreased but the recemécommended 3 dose primary schedule without booster
reemergence of sporadic cases are of concern. dose.

Review of the Epidemiology of Diphtheria (2000- Vaccination schedules and DTP3 coverage for the 10
2016) by Kristie E. N. Clarke (US Centre for Diseasecountries reporting the most cases of diphtheria in 2011-
Control and Prevention) reported that diphtheria case8015 (Table I). Developing countries report 80 to 90% of
declined from almost 10,000 per year (2000-2004) to 528the worldwide cases of diphtheffaln India, diphtheria
per year (2005-2009) after which it has remained almostases accounted for 19-84% of the total global burden

Tablel. Vaccinationschedulesand DTP3coverage forthe 10 countries reporting the mostcases
of diphtheria in 2011-2015

Country Reported diphtheria | Vaccination schedule | Age at Mean DPT3 coverage
cases (2011-2015) last booster (2011-2015)
India 18350 3dose+2 5 84%
Indonesia 3203 3dose+4 8 82%
Madagascar 1633 3 dose _ 72%
Nepal 1440 3dose _ 91%
Iran 513 3dose+2 6 99%
Lao PDR 344 3dose _ 84%
Pakistan 321 3dose _ 72%
Sudan 222 3dose _ 93%
Myanmar 180 3dose _ 79%
Thailand 157 3dose+2 4 99%
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between 1998 and 2008Bhe cause behind this resurgence RSN
was probably decreased childhood immunization, increase L3 R

susceptibility among adults and high population-
movement. A shift in the age of presentation has beer = \
observed from preschool to school age children as also

o
Eastern
adults* There was also altered clinical picture due to rura v '%;::w 4

guackery, reluctance of the people to get immunize — oy
because of certain myths, different branches of medicir G0
which discourage vaccination, improper cold chain
maintenance and lastly due to lack of availability of
anti-diphtheric serum (ADS) and medications.
Some reports have shown that vaccine acceptance was kig.2. Incidence of syphilis worldwide
issue noticed in certain sections of the community in north
Kerala in the year 2015 outbredBisease occurrence in 5%
the immunized individuals highlighted the defect in the
whole process of immunization. There was a significan ,,,
drop out between thetland 3' dose of OPV/DPT in
different parts of Indigbut there was hardly any provision

to trace the vaccine drop outs.

6%

m Men who have sex with men only (n = 15,953)

m Men who have sex with men and women (n=1,783
™ Men who have sex with women only (n = 4,548)

B Men without data on sex of sex partners (n = 4,601)
= Women (n =3,722)

W Cases with unknown sex (n = 37)

12%

Worldwide resurgence of syphilis 0% e

Syphilis is a multisystem disease with mucocutaneou'g. . -

, . . ig.3. Primary and Secondary syphilis-
lesions caused by spirochete Treponema pallldumD. -

. o istribution of cases by Sex and Sexual
Acquired syphilis presents early and late. The early sta .
. >4 € Behaviour, US, 2017

can be primary syphilis, secondary syphilis and early laten
syphilis. The late stage can be late latent and tertiary ‘
syphilis, cardiovascular and neurosyphilis. Syphilis is the™e" N "1‘2“"’Z"°°'°°°"°z“'°"1°2“’ s X'“Z'(‘)
second most common infectious cause of stillbirth = ROSIGIOAR
worldwide and an important preventable contributor to 0 1519
infant morbidity and mortalit}?

According to the most recent estimation of the WHO, sos ] 3539
approximately 17.7 million individuals 15-49 years of age — o
globally had syphilis in 2012, with an estimated 5.6 million 731; e
new cases every ye&rThe estimated prevalence and 16.9|j'] Tos;

incidence of syphilis varied substantially by region or _ N
country, with the highest prevalence in Africa and >60%19.4. Primary and secondary Syphilis-Cases
of new cases occurring in low and middle income countrieBY age group and sex, US, 2017

(LMIC) from 1.00 (0.89-1.23) million in 2012 to 0.99 | of 30.644 £ ori q q P&S
(0.81-1.41) million in 2016 (Fig.2). In LMICs, heterosexual® total of 30,644 cases of primary and secondary (P&S)

spread remains problematic in some high-risk Sub_syphilis were reported in the United_States,_ yielding_a rate
populations, such as female sex workers (FSWs) and thé?F 9.5 cases per 109’000 populations (F'9'4)' This rate
male clients. A recent study of FSWs in Johannesbur epresents a 10.5% increase compared with 2016 and :
South Africa, showed that 21% of participating women 2.7% increase compared with 2013. Of 30,644 reported

had past or current infection and 3% had active infection'orimary and secondary syph_ilis cases in 2017, 17,736
9% , , 1%
(57.9%) were among MSM, including 15,953 (52.1%)

Males having sex with male (MSM) accounted forcases among men who had sex with men only and 1,783
75% of all primary and secondary syphilis cases and i5.8%) cases among men who had sex with both men anc
2015, that was (309 per 100,000) 221-times the rate fovomen. In Canada, compared with reported cases in the
women (1.4 per 100,000) and 106 times the rate fogeneral male population, the incidence of syphilis was more
heterosexual men (2.9 per 100,000) (Fig*3an 2017, than 300-times greater among HIV-positive MSM.
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Studies in emerging economies, such as Chinag Non-clinical CS
indicate that syphilis is increasing among ‘mobile men witt8 € 1200 = Stillbirth due to CS
money'® The most dramatic change in reported cases ¢23 1000 Neonatal death due to CS
syphilis in recent decades occurred in Chinalthough €2 :Eifergztznztr?rclﬁr?igfggto S
syphilis was nearly eliminated in China during the early2§
1960s, cases began to rise in the 1980s. In 2013, 444,9%5 600 I I
cases of syphilis were reported with a rate of almost 31§ 5 400 |7 &
cases per 100,000 populations. S% 200 I I I B i
1 = —d =
Epidemiology of congenital syphilis (CS) L v— : : ! ! ol ol ©
According to WHO, the estimated number of pregnan S S SK SIS KIS
AFR AMR EMR EUR SEAR WPR

women with probable active syphilis fell from 1.36 million
in 2008 to 930,000 in 2012; the number of adverse birt
outcomes (ABO) fell from 520,905 in 2008 to 351,000 in
2012. Between 2012 and 2016, the increase in total numb,
of pregnancies combined with the stable maternal syphili '

prevalence resulted in a slight decrease in the number 8R = WHO African Region; AMR = WHO Region of the
pregnant women with active syphilis (Table tf). Americas; EMR = WHO Eastern Mediterranean region;
Prevalence was also stable within most regions, except f&fUR = WHO European Region; SEAR = WHO South-East
non-significant increases in the Region of the Americag\sia Region; WPR =WHO Western Pacific Region, Pacific
from 0.64% to 0.86% and in the Region of the Easterfregion

Mediterranean from 0.69% to 0.77% and a non-significant

decrease in the South-East Asian Region from 0.32% 3012 and 2016, respectively (Fig.5). The largest decline
0.21%. in terms of absolute numbers was in the African Region

(65,000) but the greatest proportionate decline was in the
The estimated total number of CS cases globally felSouth-East Asia Region (42% drop). Early fetal deaths or
from 748,000 in 2012 to 661,000 in 2016, and the CS casatillbirths accounted for 143,000 of the estimated 355,000
per 100,000 live births fell from 539 to 473; (Table II). global ABOs in 2016. Clinical disease in infants accounted
The majority of cases of CS were in the African Regionfor another 109,000, neonatal deaths for 14,000 and pre-
which accounted for 62% and 61% of total CS cases imaturity/LBW for 41,000.

&ig.S. Distribution of CS caserates per100,000
live births, by type, WHO region and calendar

Table Il. Estimated maternal and congenital syphilisand ABO casesand associated ANC service
coverage, by WHO region

Region Year | Pregnancies| Maternal |Pregnant ANC1 Syphilis Treatment | Estimated | Estimated |Estimated |Estimated

syphilis | women coverage | screening | coverage, | ABO cases |non-clinical / | total CS CS case rate /
prevalence |with active coverage | mothers in non-ABO CS | cases 100,000 live
syphilis ANC cases births
African region |2012| 35,055,000 1.62% 569,000 80% 35% 69% 247,000 222,000 469,000 1,377
2016 | 37,150,000 ‘ 1.52% 564,000 83% ’ 47% ‘ 76% 216,000 188,000 404,000 ‘ 1,119
Region of the | 2012 15,364,000 | 0.64% 98,000 97% 74% 84% 26,000 21,000 47,000 307
Americas 2016 15253,000  0.86% 13,000 97% 82% | 88% 30,000 21000 51,000 339
Eastern 2012 | 17,866,000 0.69% 124,000 78% 44% 82% 55,000 49,000 104,000 597
Mediterranean | 916 | 18251,000  0.77% 140,000 78% 53% 85% 60,000 53,000 113,000 635
Region

European | 2012| 11,449,000 0.11% 13,000 97% 90% 90% 1,930 1,470 3,400 30
Region 2016 11,289,000  0.10% 1,000 97% | 94% | 94% 1,260 940 2,200 19
South-East Asia | 2012 | 37,889,000 0.32% 122,000 77% 59% 69% 46,000 39,000 85,000 231
Region 2016 | 36,987,000 \ 0.21% 78,000 87% ] 65% \ 71% 28,000 25,000 53,000 \ 145
Western Pacific | 2012 | 24,802,000 0.28% 70,000 94% 81% 67% 22,000 19,000 41,000 165
Region 2016 24,297,000 026% 64,000 96% | 84% | 72% 20,000 18,000 38,000 156
World 2012 | 142,425,000 0.70% 996,000 85% 59% 74% 397,000 352,000 749,000 540
2016 | 143,227,000 0.69% 988,000 88% 66% 78% 355,000 306,000 661,000 473
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Indian Scenario as 17 from the African region, 24 from the Americas and

_ _ 2 from the Southeast Asian regitn.
A study conducted in South India showed that the

prevalence of syphilis increased from 35 (1.91%) cases in  In India, prevalence rate of 57.8/10,000 in 1983, has
2013 tol145 (2.78%) cases in 2017. The gender-wisdecreased to less than 1/10,000 by 2005 and even furthe
distribution was analyzed in 414 cases. There were 24€éame down to 0.66/10,000 by 2016 with use of MDT.
males and 85 females, male-to-female ratio is (3.2:1) andll the states achieved national elimination target by 2005
30 transgender. Of 246 males, 104 were MSM and 32 haekcept Chhattisgarh and the UT of Dadra and Nagar Haveli.
bisexual behaviors. Syphilis has shown a rising trend in 8y the end of March 2016, 551 districts (82.36%), out of
tertiary care center in North India, in 2015. A total of 669 reached the target prevalence bfL0,000%?

103,960 pregnant women with probable active syphilis _ , o
were estimated to occur in India, resulting in an estimated  D€SPite the above successes, India accounts for 60%

53,187 adverse outcomes during the year 201 9f new cases repor_ted gIoba_IIy each year .and are among
DORQH )XUWKHU LW zDV REVH U FCIDI pigity eoyplies| faptcontribyge, 95% of

pregnant women having attended at least one ANC visitVOrld numbers of leprosy. In the year 2007, new cases
more than 90% of women were not screened for Sylohiligetected in India were 137,685 and nine years later in 2016,

and only half of all seropositive women were treated. ~ th€ number remained almost the same at 135,485,
a significant increase over the 127,326 new cases detecte

Reason behind resurgence in 2015. This increase in new cases is due to new strategy

_ _ of Case Detection Campaign (LCDC), which resulted in
A plausible reason for the resurgence of primary angha getection of 34,000 new cases in 2016 from highly

secondary syphilis may be explained by increases in highy, jemic pockets, which accounted for 25% of annual new
risk sexual behavior among people from all .o505 Of the total new cases detected, almost 50% wer
sociodemographic backgrounds. Also, the use of nitratg, ,iacillary leprosy and the child rate was about 8.7%,
inhalants and other drugs, and an increased inclination thich was similar to the previous year's figures, both

ignore messages promoting safe sex are thought to increg§gicating continued transmission. The LCDC also resulted
the risk. For example, a study that examined the use ol

, , in increasing the number of districts with a prevalence of
meth_amphetammg, among _MSM, reported an increase '?1/10,000 in the country.
the risk of syphilis acquisitioff-?°Recently, the internet
and social media have emerged as an important avenue for National leprosy eradication program (NLEP) annual
engaging sexual partners. Benzathine penicillin, the onlyeports of the last 4 years have consistently observed tha
recommended treatment to prevent mother-to-childhe four states/UTs (Orissa, Chandigarh, Delhi, and
transmission was noted to be in acute shortage in 39(41%pakshadweep), which achieved elimination earlier in 2011—
out of 95 countries according to a study conducted by th2012, have shown a prevalencd bjper 10,000 population.
WHO during the time period of 2014-2016. In addition, although the average national child leprosy
rate is approximately 9%, the proportion of child cases
was more than 10% of new cases detected in eleven states
Hansen’s disease is a chronic infectious disease causéds of India, V‘{'th 6 of the_m (Tamil Nadu, Punjab, Dadra
by a very slow growing intracellular bacillus, & Nagar haveli, Blhar, Mizoram _and Arunachal Pradesh)
Mycobacterium leprae. Early diagnosis and treatment cap"oWing very high rates ranging from 14% to 23%.
prevent but cannot reverse disability and the affectedcubation period is around 5-20 years and symptoms are

individual becomes no longer contagious as the treatmeRPt detectable initially. Later, when detectable they are very
is started. nonspecific and easily misdiagnosed as vitiligo, fungal

infections, other mycobacterial infections, allergic
Although there is decrease in prevalence since the mideactions, mucocutaneous leishmaniasis and syphilis or as
1980s to elimination levels, new cases are emergingliabetes or rheumatoid arthritis. Due to variable immune
indicating hidden cases with continued transmissionresponse, manifestations may be too mild to be detected.

The global prevalence by 2016 was 171,948 (0.23/10,000Migration of affected individuals to the area with relatively
a decrease from that in 2015. The new cases in the ye##w cases imposes a great risk of transmitting the infection
however, were 214,783, a marginal increase compared t% general practitioners and even dermatologists may no
2015. These figures are based on the reports of 143 keen on recognizing the disease in early stages anc
countries. But reports are deficient from several countrieservices for treatment may not be readily available.

Resurgence of Hansen'’s disease (HD)
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So, the disease should be suspected more often wh&urvey (2010-2011) and surveys by other Indian leprosy
foreign-born patients present with chronic dermatitis withinstitutes depicted a gap between the number of reportec
peripheral nerve involvemefi. and actual cases. The Director General for leprosy of India

_ L , in August 2016 pointed to four alarming trends.
Genome—W|deaSSOC|at|onstudyshowedthatS|xgenQ§ne pockets of high endemicity with ongoing

CCDC122 (13q14), C130rf31 (13ql4), NOD2 (16912),yansmission. Two, hidden cases in the community revealed
TNFSF15 (9q32), HLA-DR (6p21) and RIPK2 (8g21) of 1, |c\R. Three, the new case detection rate has remainec

innate immune system may be associated with dis€asg st the same since 2005 and finally increasing disability
susceptibility. Other genes involved are PARK2/PACRGra,[eS in new cases due to delayed diagnosis.

(6925-g27) and NRAMP1 (2935) TAP1, TAP2 and BNF

(6p21)2* These may provide early diagnostic markers. In 2016, WHO has also launched “Global Leprosy
Another step is development of a lateral flow test. It detectStrategy 2016-2020: Accelerating towards a leprosy-free
antibodies to the bacilli specific phenolic glycolipid | world” with the targets of zero disabilities among new
(PGL-I) antigen before symptoms appear. But this test ipediatric patients, a grade-2 disability rate of less than
only for multibacillary cases and whether this test can detedt case per 1 million people, zero countries with legislation
family contacts is not yet known. Factors like under-allowing discrimination on basis of leprosy. The strategy
nutrition, starvation and overcrowdioguses transmission is based on three core pillars: Strengthening government
in endemic zones. These may result from the stigmagwnership, coordination and partnership, stop leprosy and
disability and depression after the diagnosis due to lack afs complications, stop discrimination and promote
employment or access to resources. Hunting of armadillamclusion.

is another risk factor. )
Points to Remember

In India, there is increased number of relapses (536 in
2016 and 459 in 201%)ue to secondary drug resistance.
In 2016, India reported the largest number of retreatment
cases of 6701 and cure rates are 95.4% and 91.9% for
paucibacillary and multibacillary cases respectively.

X Steps to control pertussis are immunisation of
pregnant mothers and healthcare workers, and
cocooning besides ensuring a high on-time vaccine
coverage of above 90%.

x Diptheria resurgence can be tackled by atleast three
major measures - high immunization coverage
nearly 90%, prompt diagnosis and management
of cases and rapid identification of close contacts.

Decreased treatment duration and rifampicin,
ofloxacin, minocycline (ROM) therapy may lead to relapse.
The latter is due to inadequate funds in many countries.
Guidelines of “fixed duration therapy” (FDT) especially
for all types of multibacillary leprosy is urgently needed.
Use of chemoprophylaxis is another concern in “Global
leprosy control strategy” as risk is ten times higher in
household contacts and three to five times in neighboureferences
and social contacts. Single dose rifampicin reduces the risk
by 57% during first 2 years after administration with
minimal risk of developing resistance to M. tuberculosis if

x Surveillance must be strengthened to identify new
outbreaks / re-emergence of infections.
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immuno-therapeutic and immune-prophylactic effects in
multibacillary leprosy. It reduces bacillary load, improves
histopathology, completely clears granuloma, reduces
reactions and neuritis and reduces the duration of therapy.
BCG vaccine has also been reported to impart protection
against HD in different populations. The National Sample
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INFECTIOUS DISEASES - I

ACUTE VIRALRESPIRA TORY ILLNESSES is responsible for previous pandemics. Two subtypes which
are more important are the avian flu (H5N1) and swine

*Sasidaran Kandasamy IOX + 1 EHFDXVH RI UHFHQW HSL
**\/iswateja Chitturi
***Balaji Sridharan 3. Rhinovirus: More than 170 serotypes have been

) _ _ _ ~identified. Pneumonia caused by rhinovirus is seen in young
Abstract: Acute respiratory illness by viruses is a major chiidren and in those with chronic pulmonary disease.
cause of morbidity and mortality in children. A systematic

approach is necessary to diagnose, treat and control thd. Parainfluenza virus (PIV). Four types of para-influenza
disease and also to prevent inadvertent use of antibioticyiruses are present, typesl, 2, 3, 4. Para-influenza viruses
This review article discusses the epidemiology, clinicaimay infect both upper and lower respiratory tract, but are
features, management and prevention of viral respiratorpredominantly associated with crqugronchiolitis and
illnesses among children in developing countries withpneumonia.

particular emphasis on influenza and respiratory syncytial

virus 5. Human metapneumovirus (hMPV) It is a newly

emerging RNAVvirus, causing serious lower respiratory tract
Keywords: Acute respiratory illness, Influenza, illness in children.

Respiratory syncytial virus : .
P y syncy 6. Coronavirus: Severe acute respiratory syndrome

Acute respiratory infections (ARI) is one of the major (SARS) was caused by a corona virus that most likely
causes of morbidity and mortality in developing countriesoriginated from the Chinese horseshoe bat. Middle east
like India, especially in children below 5 years of age.respiratory syndrome (MERS) is also caused by a corona
Most of them have a viral etiology. Rhinovirus followed Vvirus which had an initial mortality rate of 30%.
by respiratory syncytial virus (RSV) is the most common7
cause of viral infections in children. Epidemiology, clinical .
features, diagnosis and management of common vir
respiratory tract infections are covered with emphasis o
influenza and RSV. DNA viruses

Human bocavirus 1,2,3,4 Bronchiolitis and pertussis-
ike illness are most often seen in infection by Bocavirus.
uman bocavirus 2, 3 and 4 are primarily enteric viruses.

Etiology Adenovirus: It causes upper respiratory tract infection like
pharyngitis and coryza and lower respiratory tract
infections including bronchiolitis and pneumonia.
1. Respiratory syncytial virus: RSV is the most common Adenovirus is mostly associated with disseminated disease,
cause of bronchiolitis and viral pneumonia in infants andinlike other viruses.

children below 2 years of age.

RNA viruses

Other DNA viruses like cytomegalovirus (CMV),
2. Influenza A, B, and C Influenza A is an important varicella-zoster virus (VZV) and RNA virus like

cause of morbidity and mortality worldwide. Influenza A enterovirus are also responsible for respiratory tract
infections both in developed and in developing countries,

* Head, Advanced Pediatric Critical Care Center, but are of less significance.
**  Critical Care Fellow, Epidemiology
***  Research Associate,
Department of Pediatrics, ARI, mainly of lower respiratory tract is the leading
Mehta Multi-Speciality Hospitals India Pvt. Ltd., cause of death among children under five years of age in
Chennai. developing countries? It results in approximately 1.9
email: sasidarpgi@gmail.com million deaths in children per year, of which 20% are
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estimated to be occurring in Indi&.In a recent estimate viruses. Transmission is mainly by direct contact or
of acute lower respiratory infection associated mortalityexposure to the infected secretions involving droplets,
pneumonia was responsible for 28% of all deaths amonagerosols or contaminated surfaces. Feco-oral transmissior
1-59 months, making it the single most important killer incan occur with adenovirus. Epidemiology of influenza and
this age group in IndigARI accounts for 30%-50% of the RSV are discussed separately.

total pediatric outpatient visits and 20%-30% of the

pediatric admissionsThe causative agents include mainly Influenza

viruses, (up to 60%%)° Rhinoviruses accounts for 25 to ) _ _ .

30%; RSV, parainfluenza and influenza viruses, hMPVand Influenza is an acute viral respiratory illness caused
adenoviruses are seen in 25 to 35%: corona viruses ap¥ influenza A, B or C.

seen in 10% and unidentified viruses for the remaiider. demioloay: In the 26" centurv. th demics 1918
Para-influenza viruses account for 50% of croup cases, 15 praemiology: In the century, three pandemics 1915,
957 and 1968 were all caused by different strains of

of bronchiolitis and pneumonia. Corona viruses receive 1 . )

attention during the SARS outbreak (caused by SARS!_anuenza. In 21 century, the recent pandemic anno unced

CoV) and was responsible for more than 800 death@dzgggglvgis be(cj:_aus?f |anuenzta At.(HltN% gerquA,S

worldwide. Another novel corona virus, identified asP%M - Aceording o a recent estimate, 2,92, )

MERS-CoV was responsible for 700 deaths worldwide ,45,832 influenza-associated respiratory deaths occur
N . .

(~35% mortality rate) till 2017 Viral co-infections occur annually worldwide:* As per integrated disease

in 20% of the illnesses. There is no consensus on the eﬁe%lfrvelllance programme (ID.SP) '.n 2018, a total of 15,266
of co-infection on disease severity. cases were reported in India, with 1,113 deaths. In 2019

till 9" June, 25,958 cases were reported, with 1061 deaths.

Retrospective analysis from our single tertiary carefwo peaks of influenza activity were noticed in the recent
centre in Chennai, India showed that 248 children wergears. One peak was during February to April and the other
admitted with viral respiratory infections during the periodwas between August and October. Clustering of cases is
from October 2016 to January 2018. Viral PCR was positiveoticed more during summer months in north India and
in 110 children (Table I). during winter months in south India and eastern Ifdia.

o . The infection spreads through respiratory droplets.
Most of the viral infections occur before 5 years of |, pation period ranges from 12-72 hours.

age and they occur predominantly in seasonal epidemics.
The incubation period ranges from 1-6 days for almost aNirus morphology: Influenza viruses are single stranded
RNA viruses, which belong to the family

Table I. PCR positive viral respiratory Orthomyxoviridae.There are 4 types-Influenza A, B, C, D.
infections in PICU (n 110)* Types Aand B can cause seasonal epidemics while C result
- in sporadic infections. Infuenza D viruses primarily affect
Viral PCR | Number of Cases| Percentage (%) cattle and are not known to infect or cause illness in people.
RSV B 42 38.3 Influenza occurs in outbreaks because of its remarkable

ability to mutate, as there are periodic changes in antigenic
HINL 21 19.2 properties of the enveloped glycoprotdiemagglutinin
Rhinovirus 10 9.1 and neuraminidase.
PIv2 ° 8.1 Antigenic shift and drift: Antigenic shifts are sudden
PIV3 9 8.1 major phenotypic changes that occur through reassortment
hMPVY 6 55 of viral gene when two or more strains of influenza affect
: the same host or by direct adaptation of animal virus to
RSVA 4 3.6 human host. Antigenic shifts are major changes which are
Influenza B 4 36 responsible for global pandemics since 1900. These occur
in influenza A viruses.
Adenovirus 2 1.8
PIV1 2 18 Antigenic drifts occur due to the point mutat_io.ns in
the gene segments that code for hemagglutinin and
H3N2 1 0.9 neuraminidase. This phenomenon occurs in both influenza
A and B.

*Unpublished data
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Table Il. Uncomplicated influenza infection For confirmation of diagnosis, nasopharyngeal swab,
- Clinical features nasal swab, throat swab, ET secretions or BAL are collected
and tested for influenza virus preferably before anti-viral
therapy. Sensitivity of the rapid diagnostic tests is 70%,
while the specificity is 95%. So, there are high chances of
Rhinorrhea Fever, chills false negative results. Negative tests do not rule out
influenza. Therefore if there is a high suspicion of infection
based on clinical features and complications, early empiric
Nasal congestion Nausea and vomiting therapy should be started regardless of the tests (RT-PCF
or Viral culture) performed for confirmation.

Respiratory Non-respiratory
manifestations manifestations

Cough Malaise

Sore throat or Diarrhoea, abdominal pait
throat congestion Treatment: Influenza virus will respond to anti-viral
Pleuritic chest pain Myalgia, arthralgia therapy. Three classes of antiviral drugs are available for

the treatment of influenza infection (Table V).
Clinical features: Children affected from influenza present
with varied manifestations ranging from asymptomatic
infection to severe respiratory distress, systemic illness,
etc. The respiratory and non-respiratory features are givere. Cap-dependent endonuclease inhibitor - bolaxavir
in Table 1. Abdominal pain, diarrhea, vomiting are noted
in some children affected with influenza A (H1N1)
compared to other viruses. Decision to treat should be based on the clinical
Apart from these clinical manifestations, features and epidemiological characters. Confirmation of

complications can occur in children infected with influenzalnfluénza virus infection by diagnostic testing is not
virus (Table I11)2¢ Otitis media, sepsis like syndrome, multi- équired to prescribe antiviral medication. Empirical
organ dysfunction, ARDS, encephalopathy and/orfreatment should not be delayed waiting for test result

encephalitis are some of the important complications sedfpPecially in the high-risk groups. Antiviral treatment is
in influenza. infection. clinically most beneficial when started as soon as possible.

Diagnosis: One should have a high index of suspicion in Oseltamivir and inhaled zanamivir are commonly used
child presenting with fever, malaise and respiratorydrugs in the treatment of influenza. Oral oseltamivir is used
symptoms especially during epidemics. But clinicalto treat children as young as 2 weeks. It can be used tc
manifestations alone are not sufficient to distinguish fronireat term and pre-term newborn also. The dosing
other viruses like RSV, adenovirus, etc. Confirmation offecommendations of the drugs are discussed in Table V
influenza infection should be done wherever resources agnd V1. Oral bolaxavir is approved by US FDAin 2018, in
available. Many diagnostic tests are available for thehildren above 12 years of age. Third class of anti-virals
detection of influenza like 1) Rapid diagnostic tests,(adamantanes) is not recommended now in view of
2) RT-PCR, 3) Viral culture, etc (Table IV). resistance.

1. Neuraminidase inhibitor - Oseltamivir, zanamivir,
peramivir.

3. Adamantanes - oral amantadine, rimantidine.

Table Illl. Complications and manifestations of influenza in children 16

Age group Complication/manifestation

Infants and pre-school children Fever without respiratory complications, “sepsis-like syndromigfls media,
parotitis, bronchiolitis, croup, reactive airway disease, pneumonia, myocarditis,

pericarditis, rhabdomyolysisfebrile seizures, encephalopathy and/or encephalitis,
invasive bacterial co-infection, reye syndrome (with aspirin exposure) suddegn
death, exacerbation of chronic disease

School going children Otitis media, parotitis, bronchitis, sinusitis, reactive airway disease, pneumdnia,
myocarditis, pericarditis, myositis, rhabdomyolysis, encephalopathy and/or
encephalitis, Reye syndrome, toxic shock syndrome, exacerbation of chronic
disease.

RT-PCR — Reverse Transcription Polymerase Chain Reaction; RNA — Ribonucleic Acid
48




Indian Journal of Practical Pediatrics

Table IV. Influenza diagnostic tests in respiratory specimens
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Test category

Method

Influenza virus detected

Molecular assay (including RT-PCR)

Nucleic acid amplification

Influenza A and B viral RNA

Direct/Indirect immunofluorescence

Antigen detection

Influenza A and B antigens

Rapid influenza diagnostic test

Antigen detection

Influenza A and B antigens

Viral Culture

Viral isolation

Influenza A andB

Table V. Oseltamivir for influenza infection

D

Weight (Kg) Treatment (Dosing for 5 days) Prophylaxis (Dosing for 10 days)
2 weeks to 1 year of age*

Any weight 3 mg /kg twice daily

(3mg/kg once daily for babies less than| 3 mg/kg Once daily from 3 months ag

2 weeks of age)

1 to 12 years of age (based on body weight)

15 kg or less 30 mg twice daily 30 mg Once daily
15.1 kg to 23 kg 45 mg twice daily 45 mg Once daily
23.1 kg to 40 kg 60 mg twice daily 60 mg Once daily
40.1 kg or more 75 mg twice daily 75 mg Once daily

*Govt of India, Ministry of Health Recommendation: For infants: <3 months 12 mg BD for 5 daymo8ths 20 mg
BD for 5 days 6-11 months; 25 mg BD for 5 days

Table VI. Influenzatreatment-Otherantivirals

Medication

Treatment dosing

Inhaled zanamivir
Children (17-year-old
for treatment)

10 mg (two 5 mginhalationp)

twice daily

Intravenous peramivir
Children (2-12 year)

Children (13-17 year)

One 12 mg/kg dose, up to

600 mg maximum,
One 600 mg dose

Oral bolaxavir

2-11 year

12-17 year, 40 to80 kg
12-17 year,!80 kg

Not recommended
One 40 mg dose
One 80 mg dose

developing influenza infection, 3) Complicated iliness.
It recommends 5 days of oseltamivir and zanamivir, twice
daily regimen and single dose of peramivir and bolaxavir
for uncomplicated influenza. In severe illnesses or in high
risk group patients, 10 days of antiviral therapy should be
considered.

Other supportive management like hydration, oxygen
support, high flow nasal cannula (HFNC), mechanical
ventilation, treatment of super added bacterial infections
should be given as per patient requirement.

Adjunctive therapies: Corticosteroids are not
recommended for the treatment of adults or children with
seasonal influenza, influenza-associated pneumonia,
ARDS, unless clinically indicated for other reasons.

CDC recommends treatment especially to 3 groupdmmunoglobulin preparations such as IVIG are not
1) Hospitalised children, 2) Patients at high risk ofroutinely recommended.
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Respiratory syncytial virus better tolerated and may even prevent the need for

Respiratory syncytial virus is the most common caus&'echanical ventilation. However, invasive ventilation is
of bronchiolitis and viral pneumonia in children below directly preferred in c_hlldren with hgmodynamlc instability,
2 years of age. It is a single stranded RNA virus, belong&8Pn€a and loss of airway protective reflexes.
to the family pneumoviridae. RSV contains two subgroupstydration: The child is started on feeds based on clinical
RSV A and B, based on G glycoprotein, a surface proteigondition, either through direct oral feeds, nasogastric or
that helps in the attachment of the virus to host cells. naso-duodenal feeds. IV fluids are preferred in case of

Epidemiology: RSV is one of the important respiratory severe respiratory distress.

viruses that occur worldwide. In both temperate and tropicdntérventions which can be given a trial: Inhaled
climate, its occurrence is seen during winter monthsPronchodilators - can be tried with salbutamol or adrenaline

It occurs predominantly in children below 2 years,nebulisation. Further doses are given only if documented
especially in infants below 6 months of age_evidence of improvement is noticed. Nebulised hypertonic
The hospitalization rate for RSV infection in otherwisesaline has been documented to augment airway clearanc
healthy infants is typically 0.5-4%. RSV plays a causativeind reduce the duration of hospital stay. But it cannot be
role in an estimated 40%-75% of cases of hospitanzeaecommended in all cases of bronchiolitis. Dexamethasone
bronchiolitis, 15%-40% of cases of childhood pneumonid-6mg/kg/dose OD in combination with nebulised
and 6%-15% of cases of croup. It is more common irfPinephrine can be used in severe bronchiolitis.

boys than in girls by a ratio of approximately 1.5:1.Interventions which are not effective: Oral

The incubation period from exposure to first symptom isbronchodilators, systemic corticosteroids / inhaled
approximately 3-5 days. Spread of infection occurs throughorticosteroids, chest physiotherapy, antibiotics, steam or
infected droplets, either airborne or conveyed on hands @ool mist inhalation are not routinely recommended as there
other fomites that are inoculated in the nasopharynx of B no evidence suggestive of clinical improvement on using
susceptible subject. the above measures.

Clinical features: RSV may result in both upper Antivirals: Ribavirin administered through inhaled or oral
respiratory and lower respiratory infection. Fever is not gorm is continued for 3-5 days. In some trials it showed
regular manifestation of RSV infection. Rhinorrhea andsome beneficial effect on the reduction of hospitalization
cough are the initial symptoms, followed by wheezing.and mechanical ventilation. However, subsequent studies
In uncomplicated cases, the disease is self limitednas not shown any benefit for its use. Use of this drug is
In progressive infections, symptoms worsen and signs dgecommended based on clinician judgement and
respiratory distress like tachypnea, nasal flaring, chestxperience.

retractions, grunting and cyanosis develop. Signs of sevehemoprophylaxis: Chemoprophylaxis with palivizumab
life threatening illness include central cyanosis, respiratoryor high risk infants like chronic lung disease of
rate>70/min, apneic spells, severe hyperexpanded chegkematurity, congenital heart disease, immunodeficiency
silent chest on auscultation. and prematurity etc., during RSV season is recommended.
Diagnosis Bronchiolitis is predominantly a clinical It does prevent about half of the expected hospitalizations.

diagnosis. CBC may show leukocytosis with or withoutOther viruses
mononuclear predominance. The definitive diagnosis of  Apart from influenza and RSV, other viruses like

RSV infection is based on the detection of live virus inparainﬂuenza virus, adenovirus, human metapneumovirus,
respiratory secretions by cell culture. The detection of viraghinovirus, corona virus etc. pose significant public health
RNA by RT-PCR or detection of viral antigens in the proplem worldwide and in India. They infect both upper

clinical setting is strongly supportive of infection. respiratory and lower respiratory tract which results in

Nasopharyngeal, throat swabs, nasopharyngeal wash afgried manifestations and complications.

;J]sually preferreftlj. theljt X—r%y (Cr?'(RlthL” .ShOW linical features: They are similar in most of the
yperexpansion ot iung fields, peribronchial thickening an espiratory viruses and it is difficult to identify the organism

interstitial infiltrates. based on the features alone. Viral infection may manifest
Treatment: Itis mainly supportive and symptomatic. Most either with upper respiratory or lower respiratory symptoms
children can be managed at home as this is a self limitashsed on the site of infection. Extra-pulmonary features
disease. like ocular, gastrointestinal, urinary, nervous

Oxygenation: Supplemental oxygen should be started toSystem features, etc. are usually seen in adenoviral infectior
maintain SpQabove 92% if hypoxemic. HFNC /CPAP are (Table VII).
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Table VII. Extra-pulmonary features of
adenovirus infection

Organ involved Clinical feature
Skin Exanthematous rash
Ocular Conjunctivitis

acute follicular conjunctivitis
epidemic keratoconjunctivitig

Nervous Aseptic meningitis,
meningoencephalitis,
encephalitis

Gastrointestinal DiarrhoeaHepatitis

Urinary Hemorrhagic cystitis

Fig.1. Antero-posterior CXR depicting viral
pneumonia caused by Rhinovirus in a
11-year-old girl

Disseminated diseas¢ Multi-organ dysfunction
syndrome (MODS)

Most of the viral illnesses initially present with
rhinorrhea, cough, especially brassy cough in croup a
wheezing. But some infections may progress graduall
leading to tachypnea, tachycardia, signs of respirator
distress like nasal flaring, chest retractions, peripheral ars
central cyanosis, etc. Involvement of other organs may b
seen either due to direct viral infection, immune reactio
to infection or hypoxemia leading to MODS.

Diagnosis: Laboratory evaluation may not be required in
all children. High risk patients or those presenting wit
severe disease needs work up to assess disease seve
identify pathogen and to identify complications.
The diagnostic accuracy has improved when laborator
evaluation is combined with chest x-ray, history and
physical examinatioff2°

Complete blood count Leukocytosis or leukopenia with
or without lymphopenia, is predominantly seen in corona
virus infection. Elevated transaminases are mostly seen Fig.2. Antero-posterior CXR showing steeple
infection with corona virus and adenoviral infection. sign in a child with croup

Chest-Xray: Radiographic findings of viral pneumonia
are variable and overlapping. Two types of radmlog'CChest CT scan.CT scan has revolutionized the diagnosis

aspects can be observed: (a) insidious course of pneumonia . . . )
P @) P SF viral pneumonia. Thin section CT scan can show

and (b) rapidly progressive virulent pneumonia. In insidious AN ) ) ;
cour(se) Cr))(Rysrr)]ovgs 4- 10 10-mm r[))oorly defined nodule Sparenchymal defects and aid in diagnosis, especially if

patchy areas of peribronchial ground-glass opacity angXR is normal.

consolidation with hyperinflation. In virulent pneumonia, Viral isolation: Detection of the infecting agent does not
the chest radiographs show unilateral (Fig.1) or bilateradlter treatment, but it will reduce the inappropriate use of
patchy opacities, ground-glass opacity or poorly definedntibiotics in common respiratory infections. Identifying
centrilobular nodules and bilateral hyperinflation. CXR inthe viral pathogen can be done by 4 methods - virus culture,
croup shows steeple sign (Fig.2). serology, immunoflorescence / antigen detection and
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Table VIII. Severity assessment of croup - Westley severity score

Feature 0 1 2 3 4 5

Chest wall retraction| None Mild Moderate Severe

Stridor None With agitation| At rest

Cyanosis None With agitation | At rest
LOC Normal Disoriented
Air entry Normal [ Decreased Markedly decreasef

LOC — Level of consciousness

Table IX. Treatment recommendations of croup based on severity score

Severity Treatment

Mild ( 2) Corticosteroids - Dexamethasone @0.6mg/kg-single dose and IM

Moderate (3-7)| Corticosteroids-Observe for 4 hours, if needed — hospitalisation followed by treatment like [sever
croup

Severe (8) Corticosteroids + Nebulised epinephrine (0.5 ml/kg/dose with maximum of 5 ml)

nucleic acid / PCR-based tests. Viral culture is goldAntiviral therapy : Specific antiviral therapy is approved
standard, but labour sensitive and takes prolonged time for influenza and RSV infection. Antiviral therapy against
identify the organism. Serology and cultures are not usedther viruses’ are also available, but still needs further
routinely now. RT-PCR is used by most centres forevidence for approval. They are used in severe respiratory
identification of the organism, as it helps in etiologicalillnesses. A summary of antivirals used for treatment and
diagnosis with clinically relevant timing. These tests arerophylaxis (in high risk group) is given in Table X.
commonly performed on respiratory secretions, throat

swab, nasopharyngeal swabs, BAL secretions, etc. Table X. Antiviral and prophylactic medica-

) ) . tions used for viral infections
Treatment: The main treatment of viral respiratory

illnesses are supportive. Treatment of croup depends mos}liral agent Treatment Prophylaxis
on the severity of the illness, which is determined by
Westley severity score (Table VIII). Treatment of croup is
mainly based on the severity of the illness (Table IX).

Influenza Oseltamivir | Influenza vaccine,
Zanamivir Chemoprophylaxig
Peramivir ZLWK ]JDQDPLY]
Oxygen support: The main supportive measure required oseltamivir
in acute viral infection is to maintain oxygenati@).may

be provided by nasal cannula, non-invasive airway|RSY Ribavirin RSV ,
or mechanical ventilation. Oxygenation support is mainly immunoglobulin
decided by the clinical condition of the child. In mild cases Palivizumab
the child will settle with simple flow O In respiratory  |psrainfluenza Ribavirin Not available
distress, the child may require high flow nasal cannula

support In cases of respiratory failure or no improvement Adenovirus Ribavirin Not available

with non invasive ventilation, the child is provided with

mechanical ventilation support. Cytomegalovirug Ganciclovir | Intravenous

Foscarnet immunoglobulin
Hydration: Maintaining adequate hydration status is eithe : : : :
via supervised oral intake, tube feeds or intravenous quid<;,Corona virus Cidofovir Not available.
depending on the condition of the child. Rhinovirus Ribavirin Not available.
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Management of concomitant bacterial
infection

Secondary bacterial infections are an important cause

of mortality and morbidity in viral infections. It has been

observed that most of the mortality during the 1917-1918

influenza pandemic was secondary to superadded bacterial

pneumoniagé-2°
Points to Remember
x Influenza infection in children may lead to

asymptomatic illness to severe respiratory distress.

Empirical oseltamivir should be started immediately
in epidemics, if suspicion of influenza is present.

X RSV is the most common viral iliness in infants,

especially below 6 months of age. Palivizumab can
be used in high risk group who get exposed to the 12.

virus.

x Oxygen and hydration are the only evidence-based 13-

therapies approved for bronchiolitis.

X Treatment with anti virals should not be withheld,

based on rapid diagnostic tests alone as there are

chances of false negative results.

X More epidemiological studies are needed in
developing countries, so that it can help in framing
guidelines, following preventive measures and
framing vaccination policies.
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INFECTIOUS DISEASES - I

INFECTION CONTROL IN HOSPIT AL

PRACTICE P ! .
. . Contact Droplet Airborne
Digant D Shastri | i || | T
. . . . Droplet nuclei
Abstract: Healthcare associated infections are a major [ Diect | [ mdirect | (Suspended in air)
cause of morbidity and mortality posing challenge to the . —

treating clinicians. Considering this along with prolonged [ Hands || Tnjection | | Ingestion | | Equipment/environment |
stay and the cost of medicare, efforts should be made 0 __ _ _
make the hospitals as safe as possible by preventing suEig.1.Transmission based infection sources

infections. Proper adherence to infection control by o _ _ _

reducing hospital acquired infections. Measures ofP€ ensured while designing of the facilitis(Box 1).
?nfec_ti(_)n con_trol incIl_Jde observing_ hand h_ygiene,High risk areas
identifying patients at risk of nosocomial infections and
following standard precautions to reduce transmission. Ventilation systems should be designed and
Environmental factors and architectural layout of both maintained to minimize microbial contamination. The air
inpatient and outpatient areas also needs to be taken caxdnditioning filters should be cleaned periodically and fans
to control spread of infection. that can spread airborne pathogens should be avoided ir
high-risk areas. High-risk areas such as operating rooms
' and critical care units also require special ventilation
systems. Filtration systems (air handling units) designed
Healthcare associated infection (HAI) is one of thel® Provide clean air should have high efficiency particulate
most common complications of health care managemerfi’ (HEPA) filters in high-risk areas. Un_ldlrectlona! laminar
Itis a serious health hazard as it leads to increased patienfdfflow systems should be available in appropriate areas

morbidity and mortality, prolonged hospital stay and the the hospital construction. Ultraclean air (air containing
costs associated with treatment. Effective infection®SS than 10 CFU/Rlis valuable in some types of cardiac

prevention and control are vital to provide high qualitySUrgery/neurosurgery/implant surgery theatres and

health care for patients and a safe working environment

for healthcare personnel. It is important to minimize the gox 1. Factors preventing HAI
risk of spread of infection to patients and staff in hospit

by implementing good infection control programme.| X Adequate safe water supply
The modes of spread of infection are given in Fig.1.

Keywords: Hospital acquired infection, Infection control
Hand hygiene

x Adequate floor space for beds
Environment x Adequate interbed space

A clean environment plays an important role in thd X Adequate hand washing facilities
prevention of healthcare associated infections (HAI). Many Adequate ventilation for isolation rooms and higjh-
factors, including the design of patient care areas, operating risk areas like operation theatres, transplant uits,
rooms, air quality, water supply and the laundry can i tensive care areas. etc.

significantly influence the transmission of HAI. _ _ .
x Adequate isolation facilities for airborne, droplet,

contact isolation and protective environment

* Senior Consultant Pediatrician and CEO,
Killol Children Hospital Surat x Appropriate waste management facilities gnd
email: drdigantshastri@gmail.com practices
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transplant units. The general areas, if not air- conditioned, Based on chances of contact, the general surfaces ar
should be well ventilated. In the operation theatresdivided into two groups - those with minimal hand contact
temperature should be maintained between 20°C and 229€.g. floors and ceilings) and those with frequent skin
and humidity between 30% and 60% to prevent bacterialontact (‘frequently touched’ or ‘high risk’ surfaces).

growth. Frequently touched surfaces in patient- care areas shoulc
. _ be cleaned using a detergent solution and more frequently
Waiting area - Design than surfaces with minimal hand contact.

The waiting area and clinic should be adequately
ventilated for good air exchange. For closed waiting rooms, , ¢

haust should be placed to al i to circulate f aces (e.g. floors, walls), as well as non-patient-care
exnaust should be placed to allow air to circulate rom, o 5 (e.g. administrative offices). Damp mopping is
inside the clinic to outside. Infection control poster or

. bout " ¢ icable di h referable to dry mopping for routine cleaning. Walls and
signage about Symptoms of communicable diSeases sho ﬂnds in patient-care areas should be cleaned with detergen
be placed at reception. Patient with symptoms o

communicable diseases should be given appropriatfc_l)luuon when they are visibly dusty or soiled. Window
I

. . . . T rtains should be regularly changed in addition to being
instruction(s) and triage accordingly. Posters with visuale,neq when soiled. Sinks and washbasins should be
alerts for respiratory hygiene / cough etiquette should bgleaned with a detergent solution.

displayed as appropriate. Provision for practicing han

hygiene is preferable in waiting area. Cleaning of frequently touched surfaces which are in

close proximity to patient can be done with a detergent
solution designed for general purpose cleaning but

Hand hygiene facilities are necessary inside th&ompared to minimal contact surfaces, it should be cleaned

doctor’s chamber preferably near the examination bed. TH&ore frequently. Door knobs, bedrails, over-bed tables,

wash basin should have a deep sink and should preferaight switches, table tops and wall areas around the toilet
be made of easily washable surfaces like stainless ste#.the patient’s room are the frequently touched surfaces
The adjacent walls should have tiles which can be regulargnd for cleaning these surfaces, the exact choice of
cleaned. Wooden cabinets which are not easily cleanab#etergent will depend on the nature of the surface and the
should be avoided. Paper towels should be available nei€ly degree of contamination.

the sink and a dustbin for disposal of the towels. Disposable . . .
paper sheets can be laid on the surface of examination bed . Cleaning .ShOUId always precede d|3|n_fgct|on_ as
/ infant weighing scales. If using uncovered examinatio esidual debris reduces effectiveness of disinfection.

table. the surface should be cleaned and disinfected dai e floor should be cleaned at least three times in 24 hours
atlea,st once and whenever visibly soiled. -“ideally. Mop heads are cleaned daily, at the beginning

and end of each day. Also the mop head should be dried ir
Environmental and surface sanitation sunlight every day. Rubber gloves can be used for staff
. o . o protection. Housekeeping personnel should wear gloves

Some bacterial species, including C. difficile spores¢or potential contact with blood, body fluids,

Vancomycin-resistant enterococci (VRE), Methicillin- mucous membranes, nonintact skin, or contaminated
resistant Staphylococcus aureus (MRSA) andyTxLSPHQW

Acinetobacter species, can survive for 4-5 months or more,

on dry surfaces, while norovirus can survive for up toone  Low level disinfectantsethyl or isopropyl alcohol
week. The levels of surface contamination by(70-90%), sodium hypochlorite (5.25-6.15% household
microorganisms in hospitals are low in comparison to thdleach diluted 1:500 providéd 00 ppm available chlorine,
concentration on patient’s skin or in stools. As the infectiougphenolic germicidal detergent solution, quaternary
dose for many nosocomial pathogens is low, transmissiommmonium germicidal detergent solutioa)e usually
can occur even at low concentrations. For example, thenough for use in outpatient settings. Disinfectants are
infectious dose for norovirus is thought to be as low as onasually needed when soiled with vomitus/excreta, or on
virus particle. Most patient care areas should be cleanddequently touched surfaces like doorknobs. High level
by wet mopping. Dry sweeping is not recommendeddisinfectants are (peracetic acid, hydrogen peroxide,
The use of a neutral detergent solution improves the qualitylutaraldehyde, hypochlorous acid, hypochlorite, ortho-
of cleaning. Physical (mechanical or manual) cleaning iphthaldehyde) usually avoided for noncritical equipments
the most important step in cleaning. like otoscope, weighing scales, etc.

Detergent solution is adequate for cleaning general

In the clinician’s chamber
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While caring for nebulisation machine, it is preferable
to use disposable mask and tubing per patient. The ma
and T shaped part should be washed with mild soap ar
water and dried on clean cloth. Tubings should not b
washed or rinsed. The tubing with the mask / T shape ™"
part should be connected and machine run for 10-2[7 FEESEE
seconds to dry the inside of the nebuliser.

Biomedical waste management

Proper disposal of hospital waste is part of hospita
infection prevention measures. Apart from its being &
mandatory legal requirement, strict adherence to th
Biomedical Waste Management Rules by the Governmer
of India is a duty that should be carried out to protect th
health and well-being, not only of the patients and staff ot _
the hospitals, but also of the public at large.Wastd 9-2- The 5 moments for hand hygiene
management should be conducted in coordination with th&ource: WHO 2009)
infection control teamFew important principles of waste
management which can help in infection control in theof exposure of personal clothes. But the apron should be
hospital are given in Box 2. buttoned. If aprons are not worn, tie should be tucked inside
shirt. Coats, sweaters and jackets cannot provide protectior
as they are seldom washed. One can wear apron over then

Hands are the most common vehicle for transmissioﬂ_hermal_s can be worn to protect against cgld. Artificial_ or
of organisms. Hand hygiene is the single most effectivé®ISe nails have been reported to be associated with highei
means of preventing the horizontal transmission oféVvels of infectious agents, espemally Gram—negat!ve bacilli
infections among hospital patients and health car@nd yeasts, than natural nails. Henc_:e, fingernails should
personnel. Practicing hand hygiene before every patiefte kept short (e.g. the length of the finger pad) and clean.
contact (including between caring for different patients and\tificial fingernails should not be worn.
between different care activities for the same patient) and  |151d contamination with infectious agents is
after any activity or contact that potentially results in hands, . reased with ring wearing. The consensus
becoming contaminated (such as removal of gloves)ecommendation is to strongly discourage the wearing of
reduces the risk of cross-contaminatfofirig.2). One can  aiches, rings or other jewellery during health care:
use plain soap, antimicrobial agent, such as an alcoholig, vever if jewellery must be worn in clinical areas it should
hand rub or waterless antiseptic agent. be limited to a plain band (e.g. wedding ring) and this
Health care staff dressing shoulq be mov_ed at_)out on_the finger during har_ld hyg.iene

practices. In high-risk settings such as operating suites/

An open forearm in clinical care is preferred to avoidrooms, any jewellery, even a plain band, should not be
contamination of clothes. Apron helps to decrease the riskorn. Each health care facility should develop policies on
the wearing of jewellery, artificial fingernails or nail polish
Box 2. Principles in waste management by healthcare workers.

Hand hygiene

x Segregate clinical (infectious) waste from npn- Personal protection Personal protective equipment (PPE)
clinical waste in dedicated containers refers to a variety of barriers, used alone or in combination,
to protect mucous membranes, airways, skin and clothing
from contact with infectious agents (Box 3). Selection of
x Store waste in specified areas with restricted aqcesPPE is based on the type of patient interaction, known or
x Mark the storage areas with a biohazard symbd| possible infectious agents, and/or the likely mode(s) of

transmission.
X Ensure that the carts or trolleys used for the trangport

of segregated waste collection are not used forfany ~ When gloves are worn in combination with other PPE,
other purpose — they should be cleaned regularly they are put on last. Removal of aprons and gowns before

X Transport waste in a dedicated trolley
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Box 3. Personal protective equipments Box 4. HICC - Policy
x Gloves x Commitment towards maintenance of surveillahce
x Mask over HAIs.
x Gown x Develop a system for identifying, reportinjg,
analyzing, investigating and controlling HAIs.
X Apron . . .
) x Develop and implement preventive and corrective
X Protective eye wear (goggles) programs in specific situations where infectfon
X Shoe covers hazards exist.
x Cap x Advice the medical superintendent on matters related

to the proper use of antibiotics, develop antibiptic
policies and recommend remedial measures when
leaving the patient-care area prevents possiblp antibiotic resistant strains are detected.
contamination of the environment outside the patient'$ x Review and update hospital infection control polig
room. Aprons and gowns should be removed in a manngr and procedures from time to time.
that prevents contamination of clothing or skin. The outer,
‘contaminated’, side of the gown is turned inward and
rolled into a bundle and then discarded into a designatd
container for waste or linen to contain contamination.

es

X Help to provide employee health education regarfling
d matters related to HAIs.

x Varicella: For HCW who have no serologic proof of

After use the needles should not be recapped/needles immunity, prior vaccination or history of varicella
should be disposed in puncture proof closed containers disease (chickenpox). Two doses of varicella vaccine,
which should be available at the point of care. Overspill of ~ four weeks apart.
these containers should be avoided. These containers
should be out of reach of children. The needles and all
sharps are to be collected and disposeq ingspecial c_ontainer must be given, as and when available and
provujed by waste management. Clipping, bending or recommendations by the Government of India must
breaking of needles to make them non-usable must not be be followed.
practised as this may cause accidental inoculation

X Influenza: Appropriate dose of vaccine which confers
protection from the current circulating epidemic strain

Hospital infection control program
Immunisation for health care workers 7

N Prevention of HAI in patients is a concern of everyone
X Hepatitis B in the facility and is the responsibility of all individuals

Three-dose series at 0, 1 and 6 months. Test fgnd services providing health care. Risk prevention for
hepatitis B surface antibody (anti-HBs) to documempatie.n_ts anq staff must be supported at the level of senior
immunity 1-2 months after third dose. If anti-HBs is @dministration.

atleast 10 miU/ml (positive), the patient is immune.  tpe role of the hospital infection control committee

No further serologic testing or vaccination is (y;cc) s to implement the annual infection control
recommended. If anti-HBs is less than 10 mIU/ml rogramme and policies (Box 4)

(negative), the patient is unprotected from hepatitis EP
virus (HBV) infection; revaccinate with a three-dose HICC should have regular meeting preferably once a
series. Retest anti-HBs, 1-2 months after dose 3month and as often as required. The committee is
If anti-HBs is negative after six doses of vaccine,responsible for establishing and maintaining infection
patient is a non responder. prevention and control, its monitoring, surveillance,

X Measles, mumps and rubella: Two doses four Weekrseportlng, research and education.

apart. Points to Remember

x Tetanus: Booster once every 10 years. x Design of patient care areas, operating rooms, air

X Meningococcal: One dose to HCW who might contact  quality, water supply and the laundry can
patients with meningococcal infections. significantly influence the transmission of HAI.
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x In high risk areas, the air handling units designed

to provide clean air should have high efficiency
particulate air (HEPA) filters.

x Nebulisation machine, preferably use disposable

mask and tubing per patient. The mask and T shaped
part should be washed with mild soap and water.

x Practicing hand hygiene before every episode of

patient contact and after any activity or contact that
potentially results in hands becoming contaminated
reduces the risk of cross-contamination.
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CLIPPINGS

Parenteral Antibiotic Therapy Duration in Young Infants With Bacteremic Urinary Tract Infections.

This multicenter retrospective cohort study included infants d"60 days old who had concomitahtajrawt
pathogen in blood and urine cultures at 11 children’s hospitals between 2011 and 2016. Shqracentesal
antibiotic duration was defined as d"7 days, and long-course parenteral antibiotic duration nests afefr7
days. Propensity scores, calculated using patient characteristics, were used to determirtecthe dikediceiving
long-course parenteral antibiotics. We conducted inverse probability weighting to achieve chedaiate
and applied marginal structural models to the weighted population to examine the associatiorplastntenal
antibiotic duration and outcomes (30-day UTI recurrence, 30-day all-cause reutilization and kaghAomong
115 infants with bacteremic UTI, 58 (50%) infants received short-course parenteral antibiotitts. Wifa
received long-course parenteral antibiotics were more likely to be ill appearing and have grawibnef
Escherichia coli organism. There was no difference in adjusted 30-day UTI recurrence betweean tedlon
short-course groups (adjusted risk difference: 3%; 95% confidence interval: “5.8 to 12.7) orallecdage
reutilization (risk difference: 3%; 95% confidence interval: “14.5 to 20.6). Young infants witbréait UTI
who received d"7 days of parenteral antibiotics did not have more frequent recurrent UTIs ofrreosifization
compared with infants who received long-course therapy. Short-course parenteral therapy witimeézngion
to oral antibiotics may be considered in this population.

Desai S, Aronson PL, Shabanova V, Neuman MI, Balamuth F, Pruitt CM, et al.
Therapy Duration in Young Infants With Bacteremic Urinary Tract Infections. Pediatrics 2019, 144 (3

20183844, DOI: 10.1542/peds.2018-3844.

Parenteral Antibioti
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DRUG PROFILE

ANTICOAGULANTS IN PEDIA TRICS anticoagulants (argatroban, bivalirudin and fondaparihux).
_ Newer oral anticoagulants that act via direct thrombin

_*Jeeson C Unni inhibition (Ximelagatran) or direct Factor Xa inhibition
“*Ranjit Baby Joseph (Rivaroxaban) have superior pharmacokinetics than

Abstract: The incidence of provoked and unprovokeds'["deard gge_nts. fDue to I?Ck of pedl_atrlc SItUd'eS’
thromboembolism in children is increasing and hence thé(;g:lgmmen ations '(I)rbrse of newer anticoagulants in
use of anticoagulants. There are many oral and parentera‘? lidren are not available.
anticoagulants in the market. Many of the newer agents
are promising but pediatric data on safety and efficacy,
A . : thro
are scarce. The anticoagulants can be divided into the older . ) ) )
antagonists. Only two international, randomized

multitargeted agents (heparin, IOW_mOIeCUI"’Ir_We'ghtcontrolled trials of anticoagulation for VTE treatment have

heparin and v_varf_arm_) and the newer targeted agentsbeen published in children. TiReducing Exsanguination
(argatroban, bivalirudin and fondaparinux). The newer, .1 vivo Expandable Foam (REVIVE) trial was

targeted anticoagulants have properties that may makeerforme d to compatdnfractionated Heparin (UFHyith
them more attractive for use in specific clinical situations.” P P

transition to vitamin K antagonists to LMWH in the
Keywords: Anticoagulants, Warfarin, Heparin, treatment of VTE in children aged 60 days to 18 years.
Lowmolecular weight heparin, Pediatrics The study was closed early, but it did show that 9% of
o o ~subjects had major bleeding and 9% had recurrent
Thromboembolic disorders in children are relativelythrombosis. The pilot-feasibility phase of the Kids-DOTT
rare compared to adults due to the various physiologigial enrolled a prespecified 100 children with VTE, of
protective mechanisms involvéddowever, the incidence \which 69 were randomized to 6 weeks versus 3 months of
of venous thromboembolism (VTE) in children has seen @nticoagulant of choice. Rates of symptomatic recurrent
significant and steady increase in recent yédrhis is  vTE and clinically relevant bleeding were 3.3% and 1.4%,
attributable in large part to technological advances in thﬁespectively. The rest-of-trial phase of Kids-DOTT is

management of critically ill children, such as sick neonatessngoing, with nearly 400 children enrolled as of date.
children with congenital heart disease and children with

serious and often life-threatening and chronic conditions,  Present guidelines for duration of anticoagulation in
such as cancer. Another sizable proportion of the risingediatric VTE are based largely upon evidence from adult
incidence is attributable to the widespread use of centratials and corresponding treatment recommendations in
venous catheters. It is estimated that 95% of VTEs imdult VTE. The duration of anticoagulation in pediatric
children are provoked events with the presence of centr®ITE needs to reflect a balance between risks of recurrent
venous catheters being the most common risk fé&ctorVTE and anticoagulant-associated bleeding, as well as
The first published report of use of warfarin in childrenquality of life and cost of care. Given the state of current
was in 1976, although the drug was in use in the pediatriknowledge, many of these factors are as yet unclear anc
age group since 1962.The currently available difficult to estimate despite their importance in informing
anticoagulants may be classified as multitargetealinical decision-making. It is hoped that the ongoing
anticoagulants [heparin, low-molecular-weight heparinNational Heart Lung Blood Institute(NHLBI)-funded
(LMWH) and warfarin] and the newer targeted multinational Kids-DOTT Duration of Therapy for
Thrombosis)trial will provide high-quality evidence by
which to inform the future standard of care in pediatric
VTE treatment.

The mainstay of treatment of acute pediatric
mbosis is anticoagulation with heparins and/or vitamin

* Editor-in-chief, IAP Drug Formulary and
Lead Consultant - Pediatrics

**  Senior Specialist - Pediatrics,
Aster Medcity, Kochi. The major categories of anticoagulants are
email:jeeson1955@gmail.com summarized in Table 1.
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Table I. Anticoagulant categories

Sl no Class Agents

1 Vitamin K antagonists Warfarin, acenocoumarol, phenprocoumon

2 Indirect thrombin inhibitors Unfractionated heparin, low molecular weight heparin (enoxapatfin,
dalteparin, tinzaparin, ardeparin, nadroparin, reviparin)

3 Indirect Factor Xa inhibitors Fondaparinux, idraparinux

4 Direct thrombin inhibitors Bivalirudin, argatroban, melagatran, ximelagatran, dabigatran

5 Direct Factor Xainhibitors Rivaroxaban, apixaban

Vitamin K antagonists heart surgery, those with mechanical prosthetic heart valves

) ) and some forms of hereditary thrombophilia
Vitamin K antagonists (VKA) are the most commonly (e.g. homozygous protein C deficiency).

used oral anticoagulants in children of which most

frequently used drug is warfarin. Acenocoumarol and>osage!! The base-line prothrombin time should be
phenprocoumon are other two agents which are used @tetermined but the initial dose should not be delayed whilst
some European and South American countries. These drugwaiting the result. An induction dose is usually given over
exert their anticoagulant effect by interfering with the cyclic4 days. The subsequent maintenance dose depends on tt
inter conversion of vitamin K and its 2, 3 epoxide. prothrombin time, reported as international normalised
Vitamin K is a cofactor for the post translational ratio (INR) and should be taken at the same time each day.

carboxylation of glutamate residues of coagulation prOteinRIeonates and children: 200mcglkg orally as a single dose

(factors 11, VII, IX and X). In addition to their anticoagulant on first day, reduced to 100mcg/kg once daily for following

effect, the VKA inhibit carboxylation of the regulatory 3 days. If INR is <1.4, 200mcg/kg once daily (Max 10mg)

anticoagulant proteins C and S and therefore have ”]?INR is >3, 50mcglkg once daily (Max 2.5mg) are used
potential to exert a procoagulant effédt.takes at least and if INR>,3 5 the dose is omitted '

48 to 72 hours for the anticoagulant effect of VKA; if an
immediate effect is required, unfractionated or low The dosing is adjusted according to INR. The usual
molecular weight heparin must be given concomitantly. maintenance 100-300mcg/kg once daily (may need up to
400mcg/kg once daily especially if bottle fed).

The therapeutic INR range required is between 2.0 and

The major advantage of warfarin is the oral route of3:0. For patients with a mechanical prosthetic valve, a
administration. It has high bioavailability and reacheshigher INR is recommended, depending on the location
maximal blood concentrations within 90 minutes of oral@nd type of the prosthetic valve.

administration. The drug is highly protein bound (99%)Precautions and side effects: Most common adverse event:
and is metabolized in the liver through the cytochrome P45Qncountered are bleeding, skin necrosis and

system, with a half-life of 42 houPsThere are several osteoporosig2 3 Vitamin K, fresh frozen plasma (FFP) or
significant limitations that have led the pediatricians ©yrothrombin complex concentrate (PCC) may be
slowly reduce the use of this agér@ome of them are the _ 1 inistered to reverse bleeding

need for frequent monitoring due to narrow therapeutic

index, availability of tablets as the sole dosage form in  If major bleeding occurs warfarin is stopped;

most countries, numerous drug and food interactions. phytomenadione (vitamin K1) is given as slow intravenous
_ ) , _ injection and then dried prothrombin complex (factors Il,

Uses: Warfarin sodium is the drug of choice for the \; |x and X) can be given. If dried prothrombin complex

treatment of systemic thromboembolism in children (notg nayailable, fresh frozen plasma can be given but is less

neonates) after initial heparinisation. It may also be usegfective; recombinant factor Vila is not recommended for
occasionally for the treatment of intravascular Ofemergency anticoagulation reversal.

intracardiac thrombi. Warfarin sodium is used
prophylactically in those with chronic atrial fibrillation, INR >8.0, minor bleeding-stop warfarin; give
dilated cardiomyopathy, certain forms of reconstructivephytomenadione (vitamin K1) by slow intravenous
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injection; repeat dose of phytomenadione if INR is stillhave also demonstrated discrepancies between the aPT’

too high after 24 hours; restart warfarin sodium when INRand the anti-Xa ass&{T here is a high degree of interpatient

<5.0. and even intrapatient variability in dosing, further
complicating managemetttFurthermore, heparin therapy

INR >8.0, no bleeding-stop warfarin; give .on reqylit in heparin induced thrombocytopenia (HIT),
phytomenadione (vitamin K1) by mouth using the; serious and often under-recognized phenomenon in

intravenous pre_para.tion orglly [_unlicenged use]; repeat do%%ildren, which has the potential to lead to severe
of phytomenadione if INR is still too high after 24 hours:consequences in an already vulnerable population of

restart warfarin sodium when INR <5.0. patients. HIT is associated with thrombocytopenia and
increased risk of thrombosis despite a reduction in platelet
count occurring 5-10 days after heparin exposure. HIT is
the result of a complex antigen-antibody interaction and
once it is diagnosed the therapeutic intervention is the
INR 5.0-8.0, no bleeding-withhold 1 or 2 doses ofimmediate withdrawal of all heparinoid anticoagulants and
warfarin sodium and reduce subsequent maintenanaibstitution with nonheparinoid drugs until the risk of
doset!® thrombosis is amelioratéél.Other disadvantage of UFH

) ) ) ) ) is the risk for potential contamination as it is a biological
Warfarin has numerous drug interactions in Ch'ldrencompound.

mostly with antibiotics and anticonvulsants. Antibiotics . . . .

reduce intestinal flora, causing excessive PT prolongatioRSage:Heparin loading dose is 75 U/kg intravenous (IV)
in patients adequately controlled on warfarin. On the othe@iven over 10 min, followed by initial maintenance dose
hand, valproate, phenytoin and fosphenytoin enhance tf 25 U/kg/h for infants <1 year old, and 20 U/kg/h for
risk of hemorrhage through displacement of warfarin fronfhildren above 1 year old. Heparin maintenance dose is
protein binding sites. Hence, dosing adjustments ar@djusted to maintain aPTT between 55 and 85 seconds.

necessary when those agents are initiated or discontinufcPTT is <50, then another bolus dose is given, whereas

INR 5.0-8.0, minor bleeding-stop warfarin; give
phytomenadione (vitamin K1) by slow intravenous
injection; restart warfarin sodium when INR <5.0.

requirec? is continued. If aPTT is between 96 and 120s, thus, heparin
must be held for 30 min, whereas if it is >120, therapy
Unfractionated heparin (UFH) must be held for 60 min. aPTT is usually assessed 4 h aftel

heparin loading dose and 4 h after every change in the

Heparin is a polysaccharide compound derived fromnq,sion rate. Once therapeutic levels are achieved, then it
porcine intestine and functions as an anticoagulant by, st he measured daf,.

potentiating the inhibitory effects of antithrombin on

thrombin and factor Xa as its primary anticoagulant effecf\dverse effects The most important adverse effect from
and factors IXa, Xla and Xlla, as well. It is most often heparin use in children is bleeding, yet this risk in children
used for the treatment and prevention of thrombosis ikemains unknown. For minor bleeding, discontinuation of
critically ill children and is also used to maintain the heparin infusion is usually sufficient, since heparin has a
patency of extracorporeal circuits and venous and arterighort half life. For serious bleeding, reversal of heparin
catheters. The advantages of heparin include many yeagfect by protamine sulfate and/or blood product support
of clinical experience, short half-life and easy reversibilitymay be required. The dose of protamine sulfate required
with an antidote in overdoses, which are advantageous I8 antagonize heparin action is dependent on the total

the critical care and surgical setting where the risk fo@mount of UFH administered. For instance, 1 mg of
bleeding is highet! protamine sulfate is required to neutralize 100 units of

heparin. Children who have allergy to fish, or who have

Conversely, heparin has a number of significantpreviously received protamine may be at risk for
limitations. One of the most crucial issues involves thehypersensitivity reactions and should be closely
laboratory monitoring of heparin, which is challenging onmonitorec?* There are few case reports of pediatric UFH-
a number of levels. First, there are several different assaysduced osteoporosis. These patients received other
used for therapeutic drug monitoring: (1) the activatectoncomitant drugs as steroids or high UFH doses for a
partial thromboplastin time (aPTT), (2) the anti-factor Xaprolonged period that augment osteoporosis?filespite
level and (3) the activated clotting time. Second, the degrafese limitations, heparin is widely used in children, and
to which these assays accurately reflect the degree @ still considered the first line therapy for the prevention
anticoagulation is not cle&r®Furthermore, several studies of thrombosis.
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Low molecular weight heparins (LMWH) Child 2 months-17 years: 500 micrograms/kg twice daily;

Low molecular weight heparins have become the imum 40 mg per day

anticoagulant of choice in many pediatric patients forDose equivalence and conversion: 1 mg equivalent to 100
primary prophylaxis and treatment of thromboembof&m. ynits

The LMWHSs are derived from unfractionated heparin and .

the shorter length of the polysaccharide chains results ihinzaparin

distinct properties. First, LMWHs ha_lve a more IorOfOundTreatment of thrombotic episodes (By subcutaneous
effect on factor Xa than on thrombin. Second, LMWHSinjection)

have more stable pharmacokinetics, resulting in a more

predictable dose response and reduced need for monitorir@hild 1 month: 275 units/kg once daily

Last, these agents have a longer half-life, making them _ ,

particularly useful in the outpatient setting. Additionally Child 2-11 months: 250 units/kg once daily

these agents do not have much of drugs or diet interactiqiyiiq 1-4 years: 240 units/kg once daily

and also have lower risk of HIT and osteoporésidost

commonly used LMWHSs in neonates and children areChild 5-9 years: 200 units/kg once daily

enoxaparin, dalteparin, reviparin and tinzaparin. However,_ . , _
most clinical data with respect to LMWH use in pediatricChlld 10-17 years: 175 units/kg once daily

patients are derived from studies that used enoxaparin. prophylaxis of thrombotic episodes (By subcutaneous
Dosages ™ injection)

Dalteparin Child: 50 units/kg once daily

Treatment of thrombotic episodes (By subcutaneous Doses of all these LMWHs must be adjusted to
injection). achieve an anti Xa activity range of 0.5-1 unit/ml 4-6 hours
after injection or a range of 0.5-0.8 unit/ml 2-6 hours after
injection2* However, routine monitoring of anti- Factor

Child 1 month-11 years: 100 units/kg twice daily Xa activity is not usually required except in neonates;

Child 12-17 years: 200 units/kg once daily (max. per dos8'0nitoring may also be necessary in severely ill children
18,000 units); reduced to 100 units/kg twice daily, dosé@nd those with renal or hepatic impairmént.

Neonate: 100 units/kg twice daily.

reduced if there is increased risk of bleeding Adverse effects:Most reported adverse events were
Prophylaxis of thrombotic episodes. (By subcutaneou$leeding where a review done by Nowak-Gattl, et al., have
injection) reported that in 308 children treated with therapeutic
, _ LMWH for venous thrombosis (from six studies), 9 (2.9%)
Neonate: 100 units/kg once daily. had major bleeding, and 72 (23.4%) had minor ble€ding.
Child 1 month-11 years: 100 units/kg once daily The use of protamine sulfate will partially reverse the

. . _ LMWH activity. In addition, temporary hair loss was
Child 12-17 years: 2500-5000 units once daily reported in one out of 13 patients treated with enoxafarin
Enoxaparin and elevated liver enzymes were reported in 34% of cases
with tinzaparin. Multicenter randomized studies are
?equired to determine risk of osteoporosis and HIT in
children exposed to LMWH.

Treatment of thrombotic episodes (By subcutaneou
injection)

Neonate: 1.5-2 mg/kg twice daily
Child 1 month: 1.5 mg/kg twice daily

Fondaparinux

Fondaparinux is a synthetic, antithrombin-dependent
inhibitor of factor Xa with a substantially longer half-life
Prophylaxis of thrombotic episodes (By subcutaneoushan LMWH. It exerts its anticoagulant activity through
injection) a similar mechanism of action as UFH and LMWH. It does
not interact with platelets or PF4; hence, it does not initiate
pathogenetic HIT cascade observed with UFH or LMWH.
Child 1 month: 750 micrograms/kg twice daily For this, fondaparinux is widely admired in the

Child 2 months-17 years: 1 mg/kg twice daily

Neonate: 750 micrograms/kg twice daily

62



Indian Journal of Practical Pediatrics 2019;21(3) : 247

management of patients who have HIT, although it is nathrombosis in patients with HITArgatroban is monitored
approved for this purpose. Young et al., showed that a dosy the aPTT, where the target aPTT time should be 1.5-3
of 0.1 mg/kg once daily in children above 1-year-old haveimes normal range and checked 2 h after bolus
a comparable pharmacokinetic profile to adult dosing iradministration. Argatroban is given at 0.75 mcg/kg/min
patients with DVT and HIT, and the major adverse eventontinuous infusio® When introducing coumarins after
reported was bleedirt§. the acute phase of HIT under argatroban therapy, it should

. . , be initiated without a loading dose and argatroban should
When applied clinically, several points should be mad%e continued concomitantly until the INR is in the
with reference to using fondaparinux in children. FirSt’therapeutic range for 2 da¥s.

unlike in adults, it is recommended that patients have

therapeutic drug monitoring using a fondaparinux-base@ivalirudin

anti-Xa assay. Peak levels should be measured at 3 hours o ) o
after infusion, targeting a level of 0.5-1 mg/L. In addition,  Bivalirudin, a synthetic oligopeptide analog of hirudin,
for patients receiving fondaparinux requiring proceduredS @ selective reversible DTI. It has a predictable
that are, to the extent possible, it should be performed &nticoagulation effect, as it does not interact with

least 24 hours after the last dése. nonthrombin plasma proteins. It is the drug of choice in
patients at risk for hepatic or renal insufficiencies since it
Direct thrombin inhibitors (DTI) is metabolized through intravascular proteolysis.

) o ) ) ) Bivalirudin requires IV continuous infusions since it has a
This class inhibits thrombin action directly where the d

foctis ind dent of AT levels. Furth by reduci relatively short half-life of 25-34 min with intensive
etiect IS Independent o EVEIS. Furthermore, by reducin erapeutic monitoring. Pediatric dosing has not yet been

_the_ t_hrombln mediated gct|vat|on of pIateIet_s, f[h.eseadded to the bivalirudin labeling in the US; although a
inhibitors also have an antiplatelet effect. These inhibitor ilot study showed the effective and safest dose is

are mainly used in acute coronary syndromes with o 1125 mglkg IV bolus followed by 0.125 mg/kg/h
without percutaneous coronary intervention and HIT. . - .
: AN continuous infusiof?
Direct thrombin inhibitors offer several advantages over
the standard agents. First, these agents have a low risk Dibigatran
inter-individual variability because they directly bind to
thrombin forming inactive complexes and do not require ~ Dabigatrane texilate is a prodrug converted to
the presence of AT whose levels are not predictab|e iﬁabigatran in the liver. It is a direct Competitive thrombin
pediatriCS, particu|ar|y in critical ill neonat&Second, inhibitor with low bloavallablllty around 7% that undergoes
DTIs have much more predictable pharmacokinetics thafenal elimination. Peak plasma concentrations are reachec
heparin because they are not bound to p|asma prote"‘gUICkly within 2 hours after administration with mean t
Third, they have demonstrated significantly lower bleedingtround 13 hours. Owing to its predicable anticoagulant
risk than heparin in adult patients. Fourth, these ageng&ffects and lack of drug interactions, coagulation
have better efficacy than the old anticoagulants since théjonitoring is not necessatyThe safety and effectiveness
inhibit both clot-bound and circulating thrombin. of dabigatran in pediatric patients have not been
Finally, the DTI do not cause HIT which is a major established.
limitation for the use of heparin. This class is considere
as an alternative to UFH in children with HPTThe most
Significant limitation is the lack of an available antidote Xime|agatran is a class of new oral anticoagu|ants
though several studies documented that recombinar{cting by direct thrombin inhibition. It is a prodrug of the
activated clotting factor VIl can reverse DTI effétt. active site-directed thrombin inhibitor, melagatran.
Other constrains include administration by continuousKimelagatran has a plasma half-life of 4-5 hours and is
infusion, which is limited by VENouUsS access in Childrenadministered Ora”y twice da||y The most common side-
and are suitable for hospitalized patients. The major DTlgffect of ximelagatran is a reversible elevation of liver
used are bivalirudin and argatroban in children Whereaénzymes_ One major advantage of Xime|agatran is a
lepirudin is not used because it increases bleeding’risk. predictable anticoagulant response enabling fixed-dose
administration without routine coagulation monitoring.
Ximelagatran has been evaluated for thromboprophylaxis
It is the first anticoagulant that gained pediatricin high-risk orthopedic patients, treatment of venous TE
labeling in the US for prophylaxis and treatment ofand prevention of cardioembolic events in patients with

(;(imelagatran

Argatroban
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nonvalvular atrial fibrillatior?” There is no data on use
ximelagatran in pediatric patients.

Direct factor Xa inhibitors

of

In contrast to thrombin inhibitors, factor Xa inhibitors
reduce total thrombin generated, thus factor Xa may be a
more desirable anticoagulant targfe©ne major concern

regarding these new agents is the lack of validated

2019;21(3) : 248

over the other anticoagulants since it offers potential
advantages.

X Most of the recommendations regarding the use of

newer anticoagulants in children have been
extrapolated from the adult literature, with very few
randomized trials performed in the pediatric
population.

monitoring assays. The development of effective antidoteReferences

for these compounds is lagging behind clinical development

of the agents.

Rivaroxaban

Rivaroxaban is the first oral DTI, a highly specific
inhibitor of factor Xa available for clinical use. This direct

inhibitor prevents the formation of the thrombin burst by
regulating the coagulation cascade at the point of

amplification® It is currently approved for the treatment

and long term prophylaxis of deep vein thrombosis (DVT) 3.
or pulmonary embolism (PE). It is also approved for the
prevention of DVT and PE in adult patients undergoing

2.

elective hip or knee replacement surgery and stroke

prevention in patients with atrial fibrillatiof?f.

The comparable safety profile of rivaroxaban to LMWH,
high oral bioavailability around 80%, once daily dosing,
and limited requirement for monitoring makes this drug
an optimal anticoagulant that warrants further investigation
in children?! There are currently no data on safety and 5.

efficacy of rivaroxaban in pediatrics.

Apixaban

Apixaban is a selective oral direct inhibitor of factor
Xa. Its bioavailability is about 66% and a t% of 8-15 hours.

4,

Apixabanhas the least renal clearance around 25% as

compared with other new oral anticoagulants. In the US,
phase | trial for children with central venous catheters is

currently enrolling patient&.

Points to Remember

x All the currently used multi-targeted anticoagulants,
heparin, LMWH, and VKAs have significant
limitations and will most likely eventually be replaced

by a wide variety of targeted anticoagulants.

X Heparin utilization in pediatrics is limited by many
factors and the most important ones are heparin
induced thrombocytopenia and anaphylaxis. Low
molecular weight heparin appears to be an effective
and safe alternative treatment.

x Direct thrombin inhibitors (DTI) is a promising class
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CLIPPINGS

Use of Second-line Medications and Treatment Outcomes in Children With Tuberculosis in a SingleiCen
From 2007 to 2018.

This was a retrospective study undertaken in Italy. Children with tuberculosis (TB) referred nizd@éeo
2018,were analysed. Authors characterized the treatment of pediatric TB with second-line drugsa(elLDs
factors related to the use of SLDs in children with and without documented drug-resistant farnescnfidsis
(DR-TB). There were 204 children diagnosed with active TB during the study period. Due to cowfirmed
likely drug resistance, adverse reactions to first-line drugs, involvement of central nervous aiygtessible

drug resistance that was not confirmed, 42 were treated with SLDs. The authors conclude thg folliwein
article. There have been no reports of death or adverse reactions related to SLDs. In 85.2%rofrelaitdd
with first-line drugs and 92.9% treated with SLDs, treatment was successful. The only factowlibied B

was < 2 years old, after adjusting for the calendar period. TB at 2 or more sites, extrapulmonaadid&se
reactions to first-line drugs were factors linked to treatment with SLDs. No variations in ag®orofeorigin

were observed. Findings suggested that SLDs have treated a substantial proportion of TB cHiligiten. A
success rate and a good tolerability profile were related to the use of SLD regimens.

Chiappini E, Matucci T, Lisi C, Petrolini C, Venturini E, Tersigni C, de Martino M, Galli L. Use 8&cond-
line Medications and Treatment Outcomes in Children With Tuberculosis in a Single Center From 2007
2018. The Pediatric Infectious Disease Journal. 2019 Aug 6.

Neonatal, infant, and childhood growth following metformin vs insulin treatment for gestational diais:
A systematic review and meta-analysis.

A systematic review of 28 studies that involved 3,976 mothers who were randomized to metformitfirofoin
the treatment of gestational diabetes mellitus (GDM) was done and all studies that reportedhthandeig
growth of their babies in the womb, at birth, or later in childhood were included. Babies whoses matte
treated with metformin weighed on an average 108 grams less at birth than those whose mothetedere
with insulin. They had a lower risk of being born large (>90percentile) for their gestation aryeliv
However metformin treated babies were 440 gm heavier by 18-24 months than insulin exposed itfantsin\V
treated children had a higher BMI by mid childhood than insulin treated children. The reseamtiadedbat
metformin treatment for gestational diabetes alters the post natal growth trajectory compandid togatment.

It is known those infants who are born small and then undergo catch up growth after birth aeasédndsk
of developing cardiovascular disease and type 2 diabetes later in life. It is important to nehdetsteher this
increased risk applies to children whose mothers are treated with metformin during pregnancy.

—

Tarrt-AdkinsJL, Aiken CE, Ozanne SE. Neonatal, infant, and childhood growth following metformin v
insulin treatment for gestational diabetes: A systematic review and meta-analysis. PLoS Medicife 20[L
16(8):1002848. doi: 10.1371/journal.pmed.1002848. eCollection 2019 Aug.
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GENERAL ARTICLES

SPECIFIC LEARNING DISABILITY Dyslexia is a disorder in a child, who despite
- DYSLEXIA conventional class room experience, fails to attain the
language skills, of reading, writing and spelling,
*Sivaprakasam V commensurate with their intellectual abilitidsearning

disability manifests during early school years and it is not
attributed to intellectual disabilities or neurological or
motor disorders. The difficulties should last for at least six
months, to make a diagnosis.

Abstract: Specific learning disability, is a neuro-
developmental and biological disorder which refers to
ongoing problems in reading or writing or mathematics.
Reading difficulty in a child with normal or above normal
IQ, is considered as ‘dyslexia’, writing difficulty as Epidemiology

‘dysgraphia’ and difficulty in mathematics as ‘dyscalculia’.

Remedial teaching remains the mainstay of management. Eighty percent of SLD is reading disability or
Specific learning disability is included in the disability act dyslexia>® Around 25% of the children will have ADHD
and children with dyslexia get free remedial teaching andxs co-morbid conditiowhich needs medication before
concessions in education by the Governmentremedial teaching. The 1Q of the affected kids will be
Early identification of specific learning disability and 90-1402°Definitive diagnosis is usually made at 7-8 years.
prompt intervention will result in bright future for these No detention policy (NDP) in the schooling system leads
children. to delayed identification of learning problefs.

Keywords: Learning disability, Dyslexia, Dysgraphia, Language and its components

Dyscalculia, Remedial teaching _ o
Language is a system for human communication and

Learning disability in children is increasingly has 5 components (Box 1). Speech is the verbal expressiol
recognized in India. Early identification of learning of language. Children with learning disability may have
disability is absolutely vital, as early remediation andprob|em with any one or more of the 5 components of
intervention has the best chance of favorable outcomganguage. Core defect in dyslexic children is the lack of
Learning disability affects 5-15% of school childtér. phono|ogica| awarenesghich is understanding the

The symptoms of dyslexia were first identified by Berkhanrelationship between the shape of the letter and sound of
in 1881 and the term dyslexia was coined by Rudolf Berlinhe lettef 56

in 18814
Definition of LD as per IAP Guidelines 7
Specific learning disability (SLD) is a group of neuro-
developmental disorder manifesting as persistent difficulty ~ Learning disabilities (LD) are a heterogeneous group
in learning to efficiently read (dyslexia), write (dysgraphia)of disorders where the individual unexpectedly fails to
and perform mathematical calculations (dyscalculia)competently acquire, retrieve and use information.
despite normal intelligence, conventional schooling, intache academic achievement is lower than expected, basec
hearing and vision, adequate motivation and socio-culturain the child’s overall intelligence. LD has been defined as
opportunity?®Any insult to the developing brain, prenatal, a neurodevelopment disorder of biological origin
natal, postnatal and during infancy may lead to SLD.  manifesting in learning difficulties and problems in
acquiring academic skills, which are markedly below age

- level.
* Consultant Pediatrician,
Nataraja Child Development Center & DSM.5-Diagnostic criteria-SLD 8
Nataraja Children’s Hospital,
Chidambaram. A. Any one of the following symptoms that have persisted
email: vsiva_pr@yahoo.co.in for at least 6 months,
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Box 1. Five components of language

be structured.

Pragmatics The use of language in social contexts.

Syntax The rule system that governs the structure of a sentence” - e.g. ‘Ball hit the man’- ‘maaill,thit', iave to

Semantics The ability to obtain meaning from the words, sentences and other word combinations.

Phonology: Phoneme is the smallest linguist unit of speech that signals a different sound (distinct spadich sou
e.g. p, b are phonemes (these differentiate the word ‘pat’ from ‘bat’).

Morphology: Morpheme is the smallest linguist unit with meaning. It may be prefix, suffix or root word { e.g.,
unkindness; un- and -ness are the bound morphemes,
affixes as they are attached to the stem. there are two types: Prefix = Un ; Suffix = ness

requiring the root kind to form the worde Biesealled

X Inaccurate or slow and effortful word reading.

x Difficulty in understanding the meaning of what is
read

x Difficulties with spelling (e.g. may add, omit or
substitute letters)

x Difficulties with written expression (e.g. makes
multiple grammatical or punctuation errors within
sentences

x Difficulties in mastering number sense (Maths)
x Difficulties with mathematical reasoning

B. Two grade low for the age
C. Onset before 7 years
D. Rule out other causes

Various types of SLD are given in Box 2.

Box 2. Types of SLD

Reading - Dyslexia
Writing - Dysgraphia
Oral (spoken) - Dysphasia
Mathematics - Dyscalculia
Motor incoordination - Dyspraxia

I. Dyslexia - Difficulty in reading

Genetics:Dyslexia is both familial and heritable. There is
40% genetic predisposition for dyslexia. Among dyslexig
children 23 to 65% have a parent with dyslexia and 409

It is caused by deficit in phonological processi@dpildren

with dyslexia read very slowly, word by word, lose place,
miss out lines or read the same line again andtherefore
need to always keep the finger below the line being read.
They hesitate to read aloud, hate reading and refuse to reac
These children may try to sound out the individual elements
of word, but are often unable to synthesize it into the correct
word (e.g. b/e/g and then say b&d).

Changes observed in the brain in dyslexic children are
identified in PET scan. In normal children a centre will be
activated when the child reads (Fig.1). In dyslexic children
it is not activated (Fig.2). After remedial teaching for
6 months a new centre will be activated in the frontal lobe
(Fig.3). In 10-15% of the children even after remedial
teaching no activation is seen (Fig.4).

In normal children, three areas are activated - Broca’s area,
Wernicke’s area and the insula. In dyslexics, only one —
Broca's area is activated. Area of activation in the brain
during reading as shown in functional MRI in a normal

among siblingd. Linkage study indicates loci in Fig.1.Centreactivated Fig.2.Non-activation
chromosome 2, 3,6,15 and 18. Dyslexia affects both boywhen a normal child in a dyslexic child
and girls equally® reads
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Substitution  (e.g. ‘house’ for ‘home’)
Mispronunciation of some words such as- ‘help’ for ‘held’
Putting syllables in the wrong order- ‘animal’ as ‘aminal’

They answer well in oral, but fail in written tests.
They are unable to tell a story and have difficulty in
explaining with examples. Sounds are confused
(e.g. ‘empty’ for ‘entry’). These children have poor memory
and cannot recall sequence of letters (inefficient visual
memory system) with no automatic reading. Concepts are
reversed (e.g. ‘floor’ for ‘ceiling’).

Fig.3. New centre Fig.4. Failure to _ _
afterremedial activate even after Reading comprehension
teaching teaching

There is difficulty in understanding the meaning of
what is read (e.g. may read text accurately but not
understand the sequence, relationships, inferences, ol
deeper meanings of what is read) and poor in reading
comprehension. There will be difficulty in reading and
understanding questions and if we read out question, the
child can answer i.e. understands and learns better if
someone reads out the same text to the child.

Co-morbid conditions with dyslexia: Attention deficit
hyperactivity disorder (ADHD), conduct disorders -
oppositional defiant disorder, anxiety disorders, depression,
tic disorders and Tourette's syndrome may be associatec
with dyslexia.

Fig.5.Normal Brain

Il. Dysgraphia - Writing disability

It is caused by a range of neurodevelopment weakness
including problem with hand writing (fine motor and
graphomotor) and visual - spatial perception. Dysgraphia
is often multi-factorial, due to impaired letter writing

_ ) o _ automaticity, finger motor sequencing challenges,
Fig.6.Brain of the child with dyslexia organizational and elaborative difficulties and impaired
visual word form which makes it difficult to retrieve the
visual of words requiring spelling. Here the problem is
exclusively in spelling (also called encoding which is ability
Other presenting features are: to use letter sound relationships effectively) in the absence

. . _ . of problem in written expression and it is more indicative
Ignoring punctuation, thus often confusing the meaning of;¢ phonological processing deficit i.e. dyslek4.
the text.

child and dyslexic child are given in Fig.5 & 6
respectively:?

_ _ N These children will have poor handwriting and the
Confusion with alphabet, shapes and positions abnormal grip makes writing slow and laborious, notes are
(e.g. bas d) incomplete and do not make sense. These children are poo
in remembering certain alphabets and unable to copy from
board. They show mirror writing with lots of spelling
mistakes and grammar mistakes.

Confusion in words — [e.g. ‘was’ - as ‘saw’ (mirror image
reading)]

Omission (e.g. ‘bet’ for ‘belt’, ‘wet’ for ‘went’) _ , _ _
Writes letters in the wrong order e.g. Simon as Siomn, what

Addition (e.g. ‘played’ for ‘play’) as wtah
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Inconsistent errors/sometimes correct spelling - e.g. applsigns as early as 3 years and we can follow up these childrer
appel, aplg till 7 years to confirm the diagnosis of dyslexia.

Reverses letters and words - e.g. b as d, p as g, was as saw Speech delay; no two words after 18 months

(mirror image writing) 2. Missing of the crawling stage even after 10 months
Inverts letters - e.9. n-u, m-w, d-q, p-b, f-t . Difficulty in buttoning the shirt even after 7 years

. Difficulty in tying the shoe lace even after 7 years

Adds letters - e.g. went as whent, what as whant

3
Omits letters - e.g. limp as lip, string as sing 4
5. Difficulty with rhymes
6

Spells the way the word sounds - BUSY as BIZZY . Difficulty with puzzle

lll. Dyscalculia- Difficulty with mathematics Even if we are not confirming diagnosis of dyslexia,

early stimulation can be started at 3 years by phonics
ethod of teaching, so that, we can reduce the severity of
yslexialt

It is a neurological condition characterized by a
problem with basic sense of number and quantity an
difficulty in retrieving maths facts (arithmetic combinations
or calculations), difficulty with language of maths Diagnosis
(correctly reading and understanding the text of word

problems) and visual- spatial and organizational demands When an intelligent child, fails in a class with normal
of maths’ or above normal 1Q (100-140),is not performing well in

- school, dislikes reading, reads slowly, skips words and
They change the shape 6 as 9, position of numbergentences with reversal tendency, writes slowly with poor
17 as 71 and are poor in number sense. These childrggnd-writing and lot of spelling and grammar mistakes and

lack mastery of basic addition, subtraction, multiplicationis poor in mathematics and algebra. There is a possibility
and division combinations, difficulty in Algebra. They are of gyslexia’

poor in geometry; subtract bigger number from smaller _ o
one, difficulty in carrying over or borrowing sums. Rule out other causes of learning disabilit}
They may count from left to right, use fingers for

. Visual ailments, hearing problems, medical conditions
calculations even after 8 years of age.

like congestive heart failure, chronic renal failure,
IV. Dyspraxia hypothyroidism, asthma etc, home atmosphere, school
- . . . . atmosphere, attention deficit hyperactive disorder (ADHD),
Dyspraxia is now not included in dyslexia. It is Esychological problems such as anxiety, depression,

considered as a co-morbid _condltlo_n. It is due to sma onduct disorder, oppositional defiant disorder (ODD),
muscle weakness. These children will have poor posturg, -« retardation. slow learners with 1Q-70-89
awkward clumsy movements, poor handwriting, immature ’ '

behavior, lack of awareness of potential danger, difficulty ~ Slow learners are those with below average cognitive
writing fast, lack of fluency in reading, poor short term abilities who are not disabled but struggle to cope up with
memory, difficulty in buttoning the shirt and tying the shoetraditional academic demands of the regular class foom.
lace. IQ assessment is the only differentiating feature. If 1Q
90-140 with the features of learning problem a provisional
diagnosis of SLD can be mate.
This includes school refusal, school failure, drop out,
depression, anxiety, suicidal attempts, intolerance angssessment

anger, running away, lack of self confidence, emotional  Any clinician has to have a high degree of suspicion
instability, loss of self-esteem, inferiority complex and poorfor giagnosing LD. There are several tools available for
socialization?***By early identification and early gcreening, diagnosis, and assessment for LD. Guidelines

intervention in the form of remedial measures thesgy |aAP and DSM-5 criteria are the important tools for
psychological effects can be prevented. diagnosis.

Psychological effects of learning disability in a child

Early pointers for learning disability ** Other tools for diagnosis: Specific Learning Disability

Though the confirmation of diagnosis of dyslexia canQuestionnaire (SLD-SQ), used in the studies conducted in
be done at 7 years, we can pick up children by early warningdia;* National Institute of Mental Health and Neuro
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sciences (NIMHANS) Index to assess children with St.D, of 90-140. Academic assessment needs to be done by LLC
Level 1 - 5-7 years and Level 2 - 8-12 years. specialist - where the reading level, writing level and the

mathematical level are assessed.
IQ Assessment

tAssessment by child psychiatrist:To rule out any
psychological problem which occurs as co-morbid or as
an effect of LD.

Binet-Kamat Test (BKT) Woodcock Johnson Tests o
Cognitive Ability (3¢ edition; age two and above) or
Malin’s Intelligence Scale for Indian Children (for children
6 years and above), which is the Indian adaptation ofinal assessment by developmental pediatriciafio rule
Wechsler Intelligence Scale for Children (WISC). out any other problem and co morbid conditions, to confirm
dyslexia, and to help in planning the individual education
Iplan (IEP) and to guide these children to be certified as
ayslexic.

Achievement: Woodcock Johnson Il — tests of
Achievement for children; Nelson Denny Reading Test fo
high school and college students; Cognitive Processin
Abilities: Woodcock Johnson Psycho-Educational Batteryanagement

Revised (Part 1)

, Principles of managemerit
Practical approach

1. Remedial education - Special educator - Educational

All children attending pediatric outpatient clinic . .
gp P ' assessment, Individual educational program (IEP)

should be asked about their academic performance, whether
they love to read or not and their marks. When anintelligent2. Occupational therapy - e.g. Handwriting skills

child presents with poor academic performance and

persistent low marks in exams with any one of the problems3. Speech and language pathologist intervention

like difficult.y in rgading, reading_slowly, poor hand writing, 4. Counseling and guidance to family - psychologist/
lot of spelling mistakes and being poor in maths, one need counselor

to suspect learning disability. The child should be reviewed

again with their notebooks, mark sheets and books. Agoods. Treatment of associated problems - General

history and clinical examination to rule out medical pediatrician, developmental pediatrician, psychiatrist
problem, ADHD, intellectual disability (MR) should be . )
done. 6. Career counseling - school along with parents

i i 2,6,17-19
How to assess Remedialteaching

Reading: Ask to read a simple passage. Note the speed, When a child is not able to understand in a way they
errors in reading like omission of letters substitution ofare taught, the way of teaching is changed for the child to

letters, skipping words or sentences, guess veor¢t understand. It is costly and not affordable by all parents.
mispronunciation. Remedial teaching 2-3 hours a day for 3 days a week for at

) P ~least for 6 months is advocated. After academic assessment
Comprehension skills:* Give one paragraph of reading they formulate individual education plan. A teacher can

material and ask him to read out, ask simple questiongyanie only 2-3 children at a time. Due to high plasticity

and see the answers. If he is not answering read out the he central nervous system in early years remedial
paragraph to him and see whether he is able to grasp thgcation should be started early when the child is in
main idea and answers all questions. primary schoo,

Writing: Look ‘?.tt the_answer papers, and Fhe class nOtﬁovernment programs to help dyslexic children
books, for spelling mistakes, poor hand writing, reversa

tendency, incomplete answers. Ask him to copy a paragrafgarva Shiksha Abhiyan (SSA):In 2011, Government
and note the speed of writing, irregular hand writing. Givdaunched SSA (education for all) that aims to provide useful
simple dictation words and see the spelling. and relevant education to all children including children
Maths: Ask him to identify numbers 1, 2, 3, 4. Give simpIeWi'Fh disa_bilities%ﬁvzf’ Inclusive education - Dysl_exic
addition and subtraction SUMS. children will be g(_attlng new method .of teaching in 'ghe

regular classes itself. Training to improve attention
Send for IQ assessment and academic assessmé@t: concentration, correction of spelling and grammar mistakes
test should be done by clinical psychologist. IQ= mentaill be done in the regular classes. Every school should
age/chronological age. Dyslexic children will have an IQhave resource rooff.
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Resource room: Children will attend regular school and irChildren: They should be informed about their nature of

the evening remedial teaching will be given in the resourcdisability and motivated to overcome the problem by

room. Remedial teacher, counsellor, social worker, clinicalvorking hard.

{oes;/n(;mloglst, occupational therapist will constitute b evention of learning disability
Early stimulation, judicious use of electronic gadgets,

Rashtriya Bal Swasthya Karyakram (RBSK-}®# more human to human interaction, interaction with the child
Early detection and early intervention4fD’s viz. ~ Of same age and playing traditional games are some of the

Defects at birth, Deficiencies, Diseases, Developmenfneasures to prevent SLD.

delays including disabilitynd is funded by National Rural acknowledgement

Health Mission (NRHM). Medical officer, clinical . ) _

psychologist, special educator, ooccupational therapistand | thank the dyslexic children and their parents,

Kamath, Dr. Jeeson C Unni, Dr. G.Kumaresan,
District early intervention centre (DEIC)'%22 Dr. B.R.Nammalwar and Dr. V.Jayanthini.

Every district will have a centre to prevent or minimizePoints to Remember
the effects of selected health conditions. Management of
defects at birth, deficiencies, disease and developmental
delay including disabilities among children from birth till
18 years will be done.

x Dyslexic children read slowly word by word, hate
reading, have poor hand writing, make grammar and
spelling mistakes, with reversal tendency and
difficulty with maths.

Government concessions X Their 1Q is normal or above normal and have

Government is providing concessions for dyslexic ~ Multiple intelligence.
Children to Compete W|th nOI‘mal Children in the exams. X Remedial teaching is the main mode of management
This includes one hour extra time in public exams. Nomark  of these children.
reduction for grammar and spelling mistakes, provision to ) ) ) ]
use calculator in math’s exam, exemption from writing one X NO drug is needed, unless associated with co morbid
language, permission to have a scribe. In a study, the mean c0ndition like ADHD.
total marks increased by 22% from 41% before to 63%References

after availing the provisiori§:> , _
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NEWS AND NOTES

PUDHUVAI PEDICON 2020
45" Annual Conference of Indian Academy of Pediatfi@nilnadu State Chapter
Organised by
IAP Pondicherry-Villupuram & IAP Cuddalore brances
Department of Pediatrics, JIPMER, Puducherry
Date: 13" — 16" August, 2020
Contact details
Dr.Mrs.R.Chidambaram - 9443389991
Dr.N.L.Dhandapani - 8940060026
Dr.V.Tiroumourougane Serane - 8940060026
Email: pudhuvaipedicon@gmail.com

IAP NEOCON 2019
12" National conference of Neonatology Chapter of I1AP
Date: 27" — 29" September, 2019
Venue: JW Marriott, Vittal Mallya Road, Bengaluru
Further details contact
Dr.N.Karthik Nagesh
Organising Chairman
Mob: +91 9845047960 / 9886740450
Email: iapneocon2019@gmail.com
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SURGERY
EVALUATION AND MANAGEMENT OF newer terminology are given in Table I. There is still
CHILDREN WITH DISORDERS OF considerable controversy in the field regarding proper and
SEXUAL DEVELOPMENT respectful nomenclature. Even terms like DSD are being
revised. DSD as ‘disorders of sex development’ are
*Ramesh Babu sometimes being referred to alternatively as ‘differences

Abstract: Th lat lassificati derstandi of sex development (DSD)While the term ‘intersex’ has
stracl. 1he nomenclature, classitication, understanding, o , replaced by DSD in medical literature, some patient
and management of disorders of sexual developme

(differences of sex development) keep evolving. | .@TUpport groups still prefer this terifo further this point,

HVVHQWLDO WR PDQDIN WiHP ol ST BELIANE AL e o A

invo!vin_g a muIt_idiscip_Iinary team. Immediately after hould never, by itself, be a diagnosis. It is merely a finding
confirming the diagnosis, the parents should be offere(in clinical exam (or symptom, perhaps), through which a

counseling and included in decision making. Se roper and careful assessment is performed and where

assignment |s.dependent on many.factors and should 0 efully a true diagnosis can be made. The terms ‘gender’,
postponed until a complete diagnostic assessment has be %', ‘sexual’, have discordant interpretations. ‘Gender’

performed. Achieving optimal outcomes requires openand " ., concept, which is the way the society mirrors

_transpar_ent dialogue with the_ family. E_)elaylng_thethe ‘individual identity’. It does not take into account the
interventions can enable the patient to be involved in thﬁndividual identity’ (‘inside identity’) and the future

decision process. ‘gender role’ (‘behavioral identity’), which are invisible at

Keywords: Intersex, Ambiguous genitalia’ Disorders of birth and the modalities of which are mOStIy unkndwn.

sexual development, Differences of sexual developmentNormal development

The term ‘ambiguous genitali@overs a variety of
disorders labeled as ‘disorders of sexual differentiatio
(DSD)' (also known as ‘differenceof sexual
development’). In these conditions the development o
chromosomal, gonadal or anatomical sex is atypical and
wide range of metabolic / anatomic defects lead to a
atypical genital appearance. If not sensitively addresse
they often cause significant emotional and psychologic
distress to the family and affected person.

To begin with, the bi-potential primordial germ cells
r?nigrate from the yolk sac to the urogenital ridges and the
gevelopment of undifferentiated gonad is initiated at 4-6
weeks. The first 7 weeks of gestation have been considerec
fAe indifferent stage, as male and female fetuses would

ppear grossly indistinguishable from one another.
he primitive bi-potential gonad becomes testis in the
resence of SRY gene and it becomes ovary by default in
its absence. Gonadal differentiation then triggers hormonal
Terminology responses and along with precise and timely activation of
normal/typical external and internal genital development.

The older terminology, with phrasing such asThere is no true ‘default’ pathway, as is historically taught;
‘hermaphrodite’ and ‘pseudo-hermaphrodite’ was felt tohowever, androgen exposure determines the external
be pejorative, confusing and stigmatizing. The newgenitalia phenotype. For example, androgen exposure from
classification proposed is sensitive to individuals andestosterone and its more potent metabolite di-hydro
families, and also more reflective of our moleculartestosterone (DHT) leads to phallic enlargement and the
understanding in sex development research and s&¥rmation of the penis and the fusion of the labioscrotal
differences in the patieft’ The general principles of the folds into a scrotum. The spectrum of phenotypes relating

*  Professor and Senior Consultant - Pediatric Urology, {0 @androgen exposure is seen in many DSDs with varying

Sri Ramachandra Institute of Higher Education & degrees of genital ambiguity. Different scales or scores have
Research (SRIHERE hennai. been developed to assess this spectrum, though the mos
email: drrameshbabul@gmail.com commonly used is the Prader Scale.With regard to the
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Table |. DSD terminology and revisions

Old terminology (No longer recommended) New terminology (Preferred term/classification)
Male pseudohermaphrodite 46XY DSD

Female pseudohermaphrodite 46XX DSD

True hermaphrodite Ovotesticular DSD

XY sex reversal 46XY complete gonadal dysgenesis

XX sex reversal 46XX testicular DSD

Intersex (some individuals still prefer this terminologP/) DSD, difference of sex development.

internal genitalia, the mesonephric duct / Wolffian ducf Box 1. DSD classification with respect to
develops into internal male genital organs, while thg ambiguous genitalia*

paramesonephric duct / Millerian duct develops intd
internal female genital organs. In the presence of ant|]-#6XX DSD:

Millerian hormone (AMH) secreted by the Sertoli cells of] y Androgen excess: CAH, maternal exposure
the testes, the Miillerian structures regress, leaving only , ,
the Wolffian structures-epididymis, vas deferens, semindl X Disorders of ovarian development (gonadal
vesicles and ejaculatory ducts. Otherwise, the Miilleriaf ~ dySgenesis)

structures persist, developing into the fallopian tubes, 46XY DSD:

uterus, cervix and upper vagina. The effects of AMH ar¢
paracrine in nature, meaning, unilateral testicular tissug X Dis_or_ders of androgen synthesis (5 alpha redugtase
promotes regression of hemiuterus and tube. deficiency)

DSD classification and pathology x Partial androgen insensitivity (PAIS)

x Disorders of testicular development (gonadal

The new nomenclature and classification wag dysgenesis)

proposed in 2006 by the Lawson Wilkins Pediatric
Endocrine Society (LWPES) and the European Society fdrSex chromosome DSD:
Pediatric Endocrlnolc_)gy (ESPE) for W_hat was earlief x 45X/46XY (mixed gonadal dysgenesis, ovotesticlilar
known as ‘Intersex disorders®>6 Box 1 illustrates the DSD)

typical causes of ambiguous genitalia according to thig

classification. The most common cause of ambiguoup X 46XX/46XY (ovotesticular DSD)

genitalia in 46 XX children is congenital adrenal «cageg of complete androgen insensitivity syndrome (CAIS

hyperplasia (CAH). CAH comprises a collection of _yy chromosome with complete female external genitalia
different adrenal steroid biosynthetic disorders which can |, ambiguity), persistent mullerian duct syndrome

result in wide-ranging phenotypes from salt—wasting(PMDS), vaginal atresia, cloacal exstrophy, severe

adrenal crisis in the infant to virilization in young femaleshypospadias, Turner, Klinefelter syndromes have also been
and delayed puberty in adolescents. CAH should be thgq,qed in the original classification of DSalthough

primary consideration in any virilized infant with NON- they do not typically cause ambiguous genitalia in the
palpable gonads. The presence of uterus and ovaries horn.

be confirmed by ultrasonogram. The usual enzyme defect,

21-hydroxylase deficiency, leads to mineralocorticoid ~ The other notable cause of DSD includes partial

deficiency. Adrenal crisis can lead to shock and death @ndrogen insensitivity syndrome (PAIS). It is caused by

this condition is not promptly recognized and treatedmutations in the androgen receptor gene on the X
Retrograde feedback stimulation of hypothalamic pituitarychromosome which dictates end organ response to
axis and subsequent excess production of androgens leaiddrogens. Complete androgen insensitivity syndrome
to virilization. Suppression of the axis with steroid (CAIS) refers to a complete defect in androgen receptor
replacement thus controls adrenal crisis and virilization. and thus no response to androgen. CAIS often presents
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Stages| Clitoromegaly Introitus

Normal female

I Slightly enlarged clitoris Normal vaginal orifice

Il Mild enlarged clitoris Slightly reduced vaginal orifice and posterior labial fusion. The
vagina and urethra open into a funnel-shaped urogenital sinus.

0Nl Clitoromegaly Incomplete posterior fusion of the labia minora. The vagina ahd
urethra share a single opening in the urogenital sinus.

v Clitoromegaly appears as male phallu€omplete posterior fusion of the labia minora. The urogenital|sinus
opens near of the base clitoris.

\% Male phenotype due to penile Complete fusion of the labial folds. The urogenital sinus

transformation (male phallus) transforming to penile urethra, has single orifice at the glans penis.

The normally formed scrotum empty.

Normal male

Fig .1. Prader staging

with primary amenorrhea in adolescent female or gonathedical team to assist the family with proper guidance in
appearing along with inguinal hernia in a toddler and sincassigning a sex of rearing and planning for the future.
there is no androgen effect it does not lead to genitdfey points in the history and exam are outlined in Box 2.
ambiguity. PAIS, being an intermediate and partialAfter the initial assessment for general symmetry of the
mutation, leads to some androgen effect and thus partigkenitalia, the presence of gonads and evaluation of the
virilization. This phenotype then results in ambiguousphallic structure are two components of the genital exam
genitalia in a 46XY infant. Unfortunately, a great numberthat can be assessed quickly and relatively ea&$ily.
of cases among 46XY DSD do not have an identifiabléhe first thing to note is, whether the gonads are palpable
cause, which highlights the importance of an experiencebilaterally or unilaterally, including palpating the labia
team with multidisciplinary focus. One such cause of XYmajora and inguinal regions for a gonad-like structure.
DSD includes 5 alpha reductase deficiency where there Next, the phallic structure has to be described along a
failure of conversion of testosterone (TST) into its activecontinuum from normal/typical male (penis) to normal/

metabolite di-hydro testosterone (DHT). typical female (clitoris). A clinical staging tool called the
o Prader scale (Fig.1) was developed to describe the externa
Clinical assessment genitalia by the degree of virilization, from the under

A thoughtful history and exam, along with an initial virilized (normal female genitalia) to complete male

workup can be extremely helpful in progressing toward irilization with penis-size phallus, complete_lak_)ial fusion
working diagnosis. A reliable diagnosis is essential for th&nd meatus on the glans (normal male genitalia).

76



Indian Journal of Practical Pediatrics

Fig.2 .Different causes of ambiguous genitalia
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a) prominent phallus, fused labioscrotal folds, bilateral non palpable gonads and karyotype 4gpicalcase of XX
DSD - in this case CAH; b) small phallus, bilateral palpable gonads with proximal hypospadiasyotgpgad46 XY —
typical case of XY DSD- in this case PAIS; c) Variable virilisation; proximal hypospadias wigbledigft gonad; right
labioscrotal fold poorly developed, right gonad absent, right side mullerian remnants preseatyatygde 45X/46XY

mosaic — typical case of sex chromosome DSD —in

Box 2. Clinical assessment of children with
ambiguous genitalia

History

Family history (other cases of DSD or sudden in
death; could point to genetic cause)

Birth/maternal history (medications/exposures
maternal virilization)

Physical exam

Overall appearance: vital signs, sick (adrenal crisig
well appearing

Dysmorphic features (genetic syndromes)
Skeletal malformations (campomelic dysplasia)

Anatomic malformations (VATER/VACTERL, cloac
exstrophy)

Genital exam

Phallic structure (micropenis vs. clitoromegaly)
Gonads (bilateral, unilateral or non-palpable)
Urethral orifice (hypospadias)

Labioscrotal folds (symmetry, presence of gonads)

elevation and adrenal failure)

Skin exam: hyperpigmentation (possible ACT

this case mixed gonadal dysgenesis/ ovot&icular D

mosaicism. Palpable bilateral gonads are generally

associated with a 46 XY karyotype (Fig.2). Cases with non-

palpable gonads should bring up concern for a 46 XX infant

with virilization such as CAH, or alternatively could be a

46XY infant with either cryptorchidism or absent gonads
ant (congenital anorchia/ “vanishing testes”). The initial

laboratory and imaging workup for ambiguous genitalia is
or listed in Box 3.

Box 3. Evaluation of a child with ambigu-
) or| ous genitalialnitial evaluation

X Serum electrolytes

X Serum 170H-progesterone - usually unreliable
before the age of 36 hours and is usually done by
day 3-4

X The results of PCR or FISH analysis using Y and
X-specific markers

x Conventional karyotyping is always performed| to
confirm the chromosomes.

x Ultrasonogram

Further evaluation

X Testosterone/ Di hydro testosterone rdtio

(HCG stimulation test)

Asymmetry in the genital exam, such as unilatera| X Genitogram,
structures can suggest a sex chromosome DSD such [asy MRI scan
mixed or partial gonadal dysgenesis, or mosaicism)
Examples would include ovotesticular DSD or 45X/46XY

X Genitoscopy / Laparoscopy
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Are gonads palpable?

¢ \ 4 ¢

. No
Yes Only one is palpable ddx: 46, XX DSD
Ddx: 46, XY DSD ddx: PGD CGD
Ovotesticular DSD 46, XY DSD 46, XY DSD
Ovotesticular DSD Ovotesticular DSD

\4

US examination to determine presence of uterus and ovaries MR imaging if needed to
locate gonads
Karyotyping
Genitography if needed
17-OH progesterone level
Testosterone level
LH and FSH levels
Laparoscopy and gonadal biopsy if needed
Determine whether testes are present
Determine whether there are intraabdominal testes

¢ ¢ Elevated 17-OH
No uterus or ovaries Uterus present »| Progesterone level
| Elevated
testosterone level
v v v v
hCG stimulation test Streak Testis Ovaries
Testosterone / gonads Ovotestis
DHT test
‘ v v v v
Various types of CGD Ovotesticular 46, XX DSD 46. XX DSD
46. XY DSD DSD Maternal virilization CAH
syndrome

Fig.3. Simplified algorithm in evaluation of children with DSD

Fig.3 depicts a simplified algorithm in evaluation of case, presumed testicle) to synthesize and secrete
children with DSD. In cases of non-palpable gonads, thgestosterone and other androgens. Cases of partial
first objective of checking the androgen levels, mostrilization in a 46XY infant could represent 5 alpha
importantly 17 hydroxy progesterone (17 OHP) andreductase deficiency or could be PAIS and the TST and
electrolytes is to evaluate for CAH. In cases of genitabHT response (TST: DHT ratio) to human chorionic
asymmetry or cryptorchidism, additional testing is oftengonadotropin (hCG) stimulation could help differentiate
pursued by the specialist team. For example, AMH levelshese two entities. Diagnosing this is useful because
can help detect functional testicular tissue and the hCéhildren with 5 alpha reductase deficiency invariably
stimulation test can be used to assess testicular/gonadafilise during puberty and a male sex of rearing may be
function. This test assesses the ability of the gonad (in thigppropriate in them.
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In addition to karyotype testing, additional cytogeneticGender assignment in the newborn - General
studies can be helpful, such as SRY testing by FISHbrinciples
(fluorescence in-situ hybridization) as well as more
advanced techniques such as array CGH (comparative
genomic hybridization) and more recently with the use of
whole exome sequencing (WES). Significant advances are
being made in sequencing technologies, such as WES, andx 5 alpha reductase deficiency: (XY karyotype and post
some of these techniques may soon become adequately HCG ratio of TST/DHT >30). These children usually

cost-effective to be considered as first-tier diagnostic  Virilise at puberty (phallic length increases; testicles
testing. descend). Hence, a male sex of rearing is favoured.

X CAH: (XX karyotype; elevated 17 OHP) female sex
is usually favoured as they have normal female internal
genitalia and fertility potential.

X PAIS: (XY karyotype) sex of rearing may be
determined by the phallic size. Frequently, due to the
small size of phallus, these children are reared up as
girls.

Parental counseling and gender assignment

The first conversations with the family need to set a
positive tone where the parents will be respectfully included
and guided through the process. In addition, the first X Mixed gonadal dysgenesis (46, X/46, XY) variable
impressions tend to have lasting effects in many families. sex of rearing depending on internal and external
When addressing the infant, it is important to initially be ~ anatomy.

gender-neutral and avoid “he” or “she” pronouns that could  x Qyotesticular DSD variable sex of rearing depending
inadvertently bias the family towards a gender that may  on internal and external anatomy. The fertility potential
later be reversed. Rather than referring to the child as “it", s more if reared as girl.

warmer terms like “your baby” may promote greater ,

bonding. Staying neutral until the decision is finalized helpévled'cal management

prevent misunderstandings and confusion. Assigning a sexaH

of rearing is a great responsibility and should not be rushed.

Many factors must be taken into account, and thus it is  The role of pediatric endocrinologist is of paramount

essential to collect all relevant information while still beingimportance in medical management of these children.
expeditious. Being the commonest cause of ambiguous genitalia, CAH

needs a special mention with regards to medical

As a new standard of care according to the consensiiganagement. Children with CAH may present as medical
statements, a multidisciplinary team including emergency with salt loss and dehydration. The labia may

representatives from endocrinology, pediatric surgerype fused partially or completely, looking like scrotum; but
pediatric urology, social work and behavioral healththe labioscrotal folds are empty and gonads not palpable
(psychology/psychiatry) and nursing along with access téFig-2a). There is usually increased pigmentation of the
experts in gynecology, bioethics, neonatology, genetics arfienitals, areola and axilla. The phallus size may vary from
child life should be involved in gender assignment@ Mild hypertrophy to that resembling penis. There may be
decisions. Gender assignment is often based upon age'P Separate openings of urethra and vagina/ or a single

presentation, fertility potential, size of the phallus, ©Pening of urogenital smus._A dlglt_al rectal examination
psychosocial well-being, a stable gender identity, socio™&Y reveal presence of cervix, felt like a nodule especially

cultural aspect and parental opinions. One has to be awafen€onates, or uterus which feels like a vertical ridge.
that gender is more about the role of the individual he |4 neonates presenting in shock, investigations will

assumes in the society and a child born with male aspectgyeg| hyponatremia, hyperkalemia and levels of 17-OHP
could identify as a girl or vice versa. When an older childyjj pe elevated. In case of genital ambiguity without shock,
presents where the family has already reared them togerum 17-OHP will be raised with normal electrolytes.
particular sex, the decisions have to be made in consultatiqrhere is a rise of 17-OHP in premature children in the
with parents, weighing the benefits versus pitfalls ofimmediate post natal period and hence the 17-OHP
reassigning the sex. This process is particularly delicatgstimation is done after 48 to 72 hours. It can be done by
when the child is school going or adolescent, as th@eel prick method and recently, from saliva of the neonate.
orientation of the individual is of more importance thanSynthetic ACTH stimulation{Synacthen) test helps in
any other consideration. identifying the subtypes of CAH. Pelvic sonography will
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influenced by local practice. However, there has been a
move away from early vaginoplasty in childhood. It may
be appropriate to delay surgery until puberty when a single
stage reconstruction can be undertaken.

While there is a push to avoid any surgery in all

children with DSD, there may be medical indications
(obstruction to urine/ menstrual flow) warranting surgery
earlier. In children with XY gonadal dysgenesis and some
mixed gonadal dysgenesis with streak gonads, the risk of
gonadal tumor is high. Early gonadectomy, as soon as
pubertal growth is often warranted, to prevent tumors. In
such cases, a multidisciplinary panel should be available
to guide regarding this.

Fig.4. Genitogram - Common urogenital sinus _

in a child with CAH Conclusion

_ _ o The main goals in the management of children with
reveal uterus. Genitogram (Fig.4) with injection of contrasDSD includesex assignment and rearing, anticipate early
medium in the common opening may reveal anatomy. medical problems, explain the etiology to the young person

. . ?nd the parents of an affected newborn and finally, to
Medical management comprises of replacement o

steroids. Cortisol replacement with hydrocortisone in th‘?g{ﬁg&&gjf&igﬁgra?:gr;r;ha;trlﬁfgs t:)o;)fr?mzlt :Zﬂg;
dose of 10 to 15 mg/MBSA, in three divided doses and ) P PP

aldosterone replacement with fludrocortisone is theOn the skills and knowledge of the experts within the
standard racticré The latter is given also o the non s multidisciplinary team is essential for achieving these goals.

P ' give a'|Ihe stepwise approach to reaching the final diagnosis need:
losers as it has been found to help in better control of thte . .
condition. The steroid dose needs to be steoped Ub. ev onbe explained to parents and the most important goals of

C L bp P, e initial period of assessment should be to support the
doubled or tripled during times of stress such as surger fiected child and the parents, assign a sex of rearing anc
febrile illness, trauma, etc. The steroid support is require '

. . ; . xclude the possibility of any early medical problems.
lifelong and the dose keeps increasing with the growth of.. . P y y y P
: - linical and molecular biology research have propelled us
the child. It is important to remember that even severely. . .
e L . in breaking down the complexities of male and female sex
virilised CAH may undergo significant reduction in the . o
. S . . development, which has been significantly shaped by
size of clitoris with adequate treatment if treatment is . . .
decades of practical medical experience and the lesson:

instituted early in neonatal period. Treatment started earl . .
o : ) arned from past experiences. A care that is transparent
in infancy carries better resolution rate compared to older . . .

ith full disclosure, focused on a more shared decision-

children. CAH, being a genetic disorder with an autosoma\fv , : o |
L : . . aking process is absolutely essential in the managemen
recessive inheritance, it is essential to counsel paren{n

regarding possibility of CAH in future pregnancies Osf the complex conundrum of DSHn addition,
9 ap y Preg ' multidisciplinary care is equally important in adulthood

Surgical interventions as it is in childhood and may need to involve specialists
. _ _ ~ from an even wider range of disciplines. It is essential to
There is considerable debate as to the optimal timingrovide this transitional care and social support to the

of any genital surgery. Decisions about nature and timingatients with DSD who often need lifelong counseling.
of any surgery are made with the family, in a

multidisciplinary setting acknowledging the considerablePoints to Remember
psychological impact of having a child with genital
ambiguity. Milder degrees of clitoral enlargement may be
left until puberty when the child can be involved with the
decision making. Often proper steroid suppression is all X Molecular genetics and gene sequencing are being
that is required to control enlargement of clitoris in children ~ widely used in the diagnosis.

with CAH. The timing of any vaginoplasty depends on the
anatomy of the internal and external genitalia and is

X The newer terminology for DSD refers to differences
of sexual development.

X Multidisciplinary team is essential in the
management.
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x Sex assignment should be postponed until all

information is available and all stake holders are
informed/ counseled.

X Medical management may be needed lifelong and

transitional care should be offered to adolescents.
Surgical management is delayed as long as possible
so that informed decisions can be made by the patient.
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ADOLESCENT MEDICINE

HEADACHE IN ADOLESCENTS

*Amitha Rao Aroor
**Preeti M Galagali

Abstract: Headache is a common complaint in adolescents
seeking medical advice. Primary headache is more
common at this age and migraine is the commonest among
them. However, detailed clinical evaluation is required to
rule out secondary causes. This article focuses on the
approach to adolescent headache with specific emphasis
on migraine.

Keywords: Headache, Migraine

Headache is a common complaint in adolescents.
It can greatly influence the quality of life and could be
pointer towards serious intracranial pathology or stres

2019;21(3) : 266

Fig.1. Types of headache

a‘;’able . Etiology of various types of headache

related disorders. Types

Etiology

Classification Acute

Febrile illness, intracranial patholg

Headache can be classified as primary and secondaiXcute recurrent

headache. Primary headache has no identified etiology
while secondary headache is a part of symptomatology &f

Migraine, tension type headache,
cluster headache

another disorder like trauma, vascular causes, infectiofiChronic
tumors, etc. Primary headache is more common duringlOn-progressivg

Chronic migraine, ocular causes,
b hypertension, chronic sinusitis

adolescence.

Chronic
Based on their temporal pattern, headache can ferogressive

Intracranial-SOL

classified as a) Acute, b) Acute recurrent (episodic)
¢) Chronic non-progressive and d) Chronic progressiv
(Fig.1). Acute recurrent and chronic non-progressive ar

[New daily

Post traumatic stress, CSF leak

[persistent

commonly due to primary headache disorders. Some of
the causes under these types are given in Table I.

Headache Disorders/@&dition, beta version (ICHD-3 is depicted in Table II.

beta)!

* Professor in Pediatrics and Adolescent Specialist,
A.J Institute of Medical Sciences,

Mangalore. different studies and is higher in boys before puberty and
email: amithaaroor@gmail.com in girls after pubertyT he estimated prevalence of migraine

= Director and Consultant Adolescent Health Specialist, N adolescents ranges from 6.1% to 22% and that of TTH
Bangalore Adolescent Care & Counselling Centre, 0.9-18%? Chronic migraine can occur in up to 1% children
Bangalore. and adolescents.
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Primary headache Includes migraine, tension-type

Diagnostic criteria for headache have been revisetieadache (TTH) and trigeminal autonomic cephalalgias
and published in the International Classification of(e.g.: cluster headache). The characteristics of each of thes:

Prevalence of headache ranges from 57% to 82% in
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Table Il. Characteristic features of different types of primary headache

Feature Migraine TTH Cluster headache

Pain description Unilateral Bilateral Unilateral on or around eye
Throbbing/pulsating Pressing/tightening Severe, excruciating, deep
Moderate to severe Mild to moderate Lasts 15 -180 min
Worsens with exercise Does not worsen

with exercise
Lasts 30 min to 7 days

Associated symptomg Photophobia/phonophobial None Autonomic features (tearing,
Nausea/Vomiting congestion, pallor, sweating,
With or without Aura rhinorrhea) on the same sidg

Restlessness/agitation

Evaluation of headache Migraine

Diagnosis of headache disorders is based on detailed In the Global Burden of Disease Survey 2013,
history and examination. Primary headache is a clinicainigraine was ranked as the sixth most disabling condition
diagnosis. worldwide?

x Detailed history of characteristics of headache needBathophysiology: Migraine is said to occur due to
to be asked including age of onset, duration, frequencynteraction between the neuronal and vascular systems
site, type, severity, presence of prodromal andncluding cortical spreading depression, abnormal neuronal
associated symptoms, triggers if any, use ofexcitability, serotonin activity, inflammatory response and
medications, aura and for family history of migraine.trigeminal neurovascular activation with signal
The Pediatric Migraine Disability Assessment transmission to cortex?® It is multifactorial with strong
(PedMIDAS) score can be used to assess the level genetic as well as environmental components. Common
disability. Disability is graded as little or none triggers include poor sleep habits, irregular meals, caffeine
(score 1-10), mild (score of 11-30), moderate (scorexcess, excess media use, medication, stress, anxiety, worr
of 31-50) and severe (score (50). and depression.

x Other symptoms which may give clue to possibility  The ¢lassification of migraine is shown in Fig.2.
of secondary headache should be enquired

Migraine without aura: It is an episodic headache
15 attacks with the features as mentioned in Table I, lasting
2-72 hours. If number of episodes is <5, it is labeled as
r{Hobable migraine without aura.

x Home, education/employment, eating, activities,
drugs, sexuality, suicidal ideation and safety
(HEEADSSS) screening identifies comorbid
conditions like depression, anxiety, substance use a

other contributory psychosocial issues. Migraine with aura: It has !2 attacks of migraine with

x Physical examination including BP, BMI, ENT, eye, one or more of fully reversiblle aura symptoms. Aura has
dental examination, looking for neurocutaneousat least 2 of these characteristics
markers along with a detailed neurological

examination. x at least one symptom spreads gradually oler

minutes, and/or two or more symptoms occur in
x Investigations are not routinely indicated, but succession
neuroimaging should be considered in those with an o _
abnormal neurological examination, in migraine witn X €ach individual symptom lasts 5-60 minutes
unusual neurological features and when there are red
flag signs of secondary headache. MRI is the imaging
modality of choice whenever feasible (Box.1). Further x accompanied, or followed within 60 minutes, by
investigations depend on the suspected etiology. headache

X at least one aura symptom is unilateral
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Fig.2. Migraine

Migraine
4 y Y v
Without aura With aura Chronic Episodic syndromes
Typical associated with
Brain Stem migraine
Hemiplegic
Retinal

- Classification

Typical aura: It has visual, sensory and dysphasic sympton@hronic migraine: Headache occurring oii5days/month

without motor weakness.

symptoms which include dysarthria, vertigo, tinnitus,
hyperacusis, diplopia, ataxia and decreased level of

consciousness without motor weakness.

for > 3 months, with characteristics of migraine on at least
, . _ 8 days/month are features of chronic migraine. It can be
Brainstem aura: It has at least two of the bramSterﬁompIicated by medication overuse headache (MOH).

Complications of migraine and episodic periodic

syndromes are depicted in Table IV and V respectively.

Hemiplegic migraine: Here the aura consists of fullyTable IV. Complications of migraine

reversible motor weakness (lasts<72 hours) and ful
reversible visual, sensory and/or speech/ langua

symptoms (lasting 5-60 min).

Retinal migraine: The aura consists of fully reversible

monocular positive and/or negative visual phenomena.

Presentation of pediatric migraine may slightly differ

from that in adults (Table I1I)

Table lll. Adult vs pediatric migraine

Feature Adult Pediatric
Side Unilateral Can be bilateral
Site Frontotemporal | Often bifrontal
Duration 4-72 hours 2-72 hours (shorter
Assaociated | Photophobia, Nausea/Vomiting
symptom | phonophobia, more prominent
nausea / vomiting
with aura /
without aura
Visual aura| Fortification Photopsia is more
spectra, common, randomly
shimmering dispersed in the
scotoma,involve | field
only half of the
visual field

Q/Status

‘?nigrainosu

Debilitating migraine lasting >72hours.

Uy

Migrainous
infarction

11 migraine aura symptoms with an
ischemic brain lesion in the appropriate
territory

Migraine
aura
triggered
seizure

Seizure triggered by an attack of migra

with aura. Occurs during or within 1 hodir

after an attack of migraine with aura

Table V. Episodic syndromes associated with

ne

migraine

Cyclical Recurrent attacks of intense nausea |and

vomiting |vomiting, usually stereotypical in the

syndrome |individual with predictable timing df
episodes. Completely asymptomatic in [the
interval period.

Abdominal [Recurrent attacks of moderate to sevyere

migraine | midline or poorly localized abdominal pajn,
associated with vasomotor symptoms,
nausea and vomiting, lasting 1-72 hoursfand
with normality between episodes.

Benign Recurrent brief attacks of vertigo, occurrjng

paroxysmallwithout warning and resolving

vertigo spontaneously, in otherwise healihy
children.
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The usual reasons for consultation with Table VII. Triptans in adolescent migraine

o

doctors are impact of the headache on education and fq
of having serious illness. The risk of conversion to daily

Brug Dose and Route

headache becomes more likely as the frequency of migrai

increases or when the acute episodes are not effectivgly

treated® Treatment is multi-tiered which includes

'Sumatriptan(10-17yrs) PO: 50-100mg. IN: 10 mg

Rizatriptan (>6yrs) | PO:5mg(<40kg),10mg(>40k

pharmacologic as well as non-pharmacologic method

olmitriptan(>12yrs) | PO:2.5-5mgN:5 mg.
(Table VI). Max-10mg/d
Table VI. Migraine - Treatment modalities -
Almotriptan(>12yrs) | P0O:6.25-12.5mg
Tier [Treatment Measures -
Level Sumatriptan/Naproxen10mg/60mg, Max-85mg/
500mg
1st  |Life style Sleep-Good sleep hygiene
modification  |Meals-Regular healthy mealy, PO=Per oral, IN=Intranasal
(SMARTY hydration, limit caffeine intake 1. NSAIDs: These are used in mild to moderate headaches
Activity- regular exercise Common drugs used aibuprofen (10 mg/kg/dose),
Relaxation-stress reduction paracetamol PJ NJ GRVYidproerQ(&7 mg/kg/
Trigger avoidance dose).
29 lIntegrative Behavioral therapies 2. Triptans: These are indicated nmoderate to severe
therapies Nutraceuticals migraine attacks and in mild headaches unresponsive to
) ) ) NSAIDs. Currently 4 triptans are approved by FDA for
3¢ |Pharmacotherags bortlvg and Preventive use in adolescent migraine. These inclsdenatriptan,
Therapies almotriptan, zolmitriptan and rizatriptan. Dose and route
4 |Other treatmentlOnabotulinum toxin A of these drugs is shown in Table V@ertain conditions

General measuresThese include educating the child and
family about the benign nature of headache, reassurin
that there is no serious illness and counselling them t

like pregnancy, cardiovascular/cerebrovascular disease anc
uncontrolled hypertension are contraindications for their
gse.

P

follow healthy life style. Keeping headache diary helps tg
identify the pattern of headache, triggers as well as asse
response to therapy.

Integrative therapies: Behavioral therapies: These

include various therapies like mindfulness, cognitive-
behavioral therapy (CBT), progressive muscle relaxatior
and biofeedback training.

Nutraceuticals/supplements: Alone or in combination,

magnesium, riboflavin, coenzyme Q10 and the herbal

extracts of butterbur have all been suggested as preventiv
for migraine.

Pharmacotherapy:Abortive therapy: The aim of abortive
therapy should be to alleviate pain so that patient is abl
to return to normal functioning within 1-2 hours.

Treatment should start as soon as possible with optimuin

dose of drugsDrugs commonly used afdSAIDs and

triptans To prevent the development of medication overusg

headache (MOH), duration of NSAID use should be
limited to <15 days/month and that of triptans for
<10 days/month.
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Box 1. Red flag signs - Secondary headache

PS x Early morning headache or vomiting / awaken pafient
from sleep

X Recent onset of severe headache
x Change in quality or frequency

x Occipital headache

X Progressive headache

x Co-existence of seizures

S

x Changes in personality, behavior, worsening school

performance
s x Worsening with cough/Valsalva
X Symptoms of systemic disease
x Abnormal neurological examination/fundus
L X Abnormality in growth/puberty

X Hypertension

x Not responding to conventional therapy
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RED Flag signs

Adolescent Headache
v v \ 4

HISTORY HEEADSSS EXAMINATION
e Characteristics Anxiety/Depression e BP, Head circumference
o Triggers Stressors e Growth centiles, BMI, puberty
* Aura ‘ Diet/Sleep e Neurocutaneous markers
* Associated Media use e ENT, Eye, Dental
. ;Zrergz(;?sns Substance use e Mental status examination
« Family history e Neurological examination
e Co morbidities .

#-

Co morbidities on HEEADSSS

A 4

Primary headache-likely

.I' A 4

Psychological evaluation

v

Consistent with
diagnostic criteria

v

Not

+ .

Consider secondary headache

* |

v

v' Moderate - severe
v Nausea, vomiting

v’ Unilateral, pulsating

v" Photo & phono phobia

v Bilateral, pressing
v Mild - moderate
v" No vomiting

TTH
MIGRAINE
I
*, '¢ *’ A\ 4
Acute Treatment | | Preventive = Healthy lifestyle
= NSAID treatment if = Relaxation techniques
= Triptans indicated
\ 4
4 - 6 months >

\4

Imaging
Investigate and treat accordingly

Fig.3. Algorithmic approach to an adolescent with headache

Wean and stop if <1 headache/month
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Various studies have demonstrated effectiveness afccurrence of a new headache that becomes daily within
triptans in adolescent migraine. Sumatriptan nasal spra¥days of onset and is not caused by another disorder. NDPF
has been shown to be effective and well toleraftdidies  requires evaluation to rule out secondary causes.
have shown almotriptan, rizatriptan, both oral and
intranasal zolmitriptan also to be effective and well
tolerated in adolescent migraih€.As per the Cochrane
review triptans are safe, well tolerated in the adolescerpyintis to Remember
population with an observed increase in minor adverse
events without significant increase in serious adverse X Primary headache is more common than secondary
eventst? The combination of sumatriptan 85 mg and headache during adolescence, with migraine being
naproxen sodium 500 mg has shown good efficacy in  the commonest.
adolescent migraing.

An algorithmic approach can be considered in an
adolescent with headache (Fig.3).

x Evaluation requires detailed history, HEEADSSS

3. Antiemetics: These are used as adjuncts to therapy Screening and physical examination to differentiate
especially in those with significant nausea and vomiting.  Primary from more serious secondary causes.
Commonly used drugs are prochlorperazine and

) X Treatment of migraine should be individualized
metoclopramide.

based on the individual and headache characteristics.

Preventive therapy x Secondary headache needs detailed evaluation with

Indications for the use of preventive medications imaging and other investigations.

include high frequency of migraine attacks (1 to 2/week OReferences
>3 to 4 /month), impairment of both the quality of life and
the daily activities or pediatric migraine disability 1. Headache Classification Committee of the International

assessment score (PedMIDAS) >20, severe and prolonged Headache Society (IHSrg, The Internati_onal Classificat.ion
attacks (>4 h) and ineffective/ not tolerated / of Headache Disorders, 8dn (beta version). Cephalalgia
contraindicated/ overused acute treatment. Goal of therapy 2013; 33: 629-808.

should be to reduce both frequency of attacks (1-2 2. JinZ, Shil, WangYJ, Yang LG, Shi YH, Shen LW, et al.
headaches or fewer/month) and disability level Prevalence.of hgadachg among chlldren and adolescents
(PedMIDAS score <10). Treatment should be evaluated in Shanghai, China. J Clin Neurosci 2013; 20(1):117-121.
for 6-12 weeks before considering ineffective. Prophylaxis 3. Robert Kliegman, Joseph St. Geme. Nelson textbook of
treatment can be interrupted when frequency of severe  Paediatrics, 2019; 2-Volume set, 2tn /Philadelphia PA:
migraine attacks is reduced to 1-2/ month for 3-6 mofiths. Elsevier/Saunders.

Drugs commonly used for preventive therapy include 4. Global Burden of Disease Study 2013 Collaborators.
flunarizine (5-10mg at bed time), topiramate (100-200mg/ Global, regional, and national incidence, prevalence, and
day in 2 divided doses), amitriptyline (0.5-1 mg/kg at bed ~ Years lived with disability for 301 acute and chronic
time), propranolol, valproate and levetiracetam. Choice of ~ diséases and injuries in 188 countries, 1990-2013: a
drug used should be individualized keeping in mind the ;%ngmﬁfcae?;Igilg.fg;%h(ggg?il‘gf;%%n of Disease Study
coexisting medical conditions. Topiramate is the first drug ' S ) AR

approved by FDA in 2014 for prevention of migraine in Blume HK. Pediatric headache: a review. Pediatr Rev 2012;

children >12 years. 33:562-576.
_ ) 6. Hershey AD. Current approaches to the diagnosis and
Onabotulinum toxin A management of paediatric migraine. Lancet Neurol 2010;

9(2):190-204.

7. Winner P, Rothner AD, Saper J, Nett R, Asgharnejad M,
Laurenza A, et al. Arandomized, double-blind, placebo-
controlled study of sumatriptan nasal spray in the
treatmentof acute migraine in adolescents. Pediatrics 2000;
106(5):989-997.

8. Linder SL, Mathew NT, Cady RK, Finlayson G,

It is defined as headache occurring 145 days per Ishkanian G, Lewis DW. Efficacy and tolerability of
month. It can be due to chronic migraine, chronic TTH almotriptan in adolescents: a randomized, double-blind,

and new daily persistent headache (NDPH). NDPH is the placebo-controlled trial. Headache 2008; 48: 1326-1336.
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It was approved by the FDA for the use of chronic
migraine in adults. However, experience on its use in
children is limited. Few studies have shown beneficial
effects in pediatric patients.

Chronic daily headache
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CLIPPINGS

Nebulised hypertonic saline in moderate-to-severe bronchiolitis: a randomised clinical trial.

An open, multicentre, randomised clinical trial was conducted from 1 April 2013 to 31 March 2@lGs
children’s hospitals. Patients aged 6 weeks to 24 months with a primary diagnosis of moderageeor
bronchiolitis were included. Children with previous episodes of wheezing, cardiac disease, espratory
disease, immunodeficiency, prematurity (gestational age <34 weeks), corticotherapy in the pPeaediks
or inhaled bronchodilators within 24 hours before presentation were excluded. Patients were edridomi
receive standard SC with nebulisation of 4mL of 3% sodium chloride every 6 hours versus SSCtddaiasou
and measures were LOS duration of oxygen therapy, transfer to intensive care unit (ICU), readitiigsion
7 days following discharge and adverse events.121 children were randomised. No statisticalbargigni
differences were found between treatment groups at baseline (age, Wang Score, atopic histayeqposkire).
Children in the HS group had a non-significant difference in length of stay “2.8 hours (“10; X&redmith
the SC group. There were no differences in oxygen therapy duration, transfer to ICU, readmission r
adverse events. The intervention was discontinued at the parents’ request in 16% of the casmly. dbess
not support the use of Hypertonic Saline nebulisation in children with moderate to severe btisnchioli

Pilloud JR, Verga ME, Russo M, Gehri M, Pauchard J. Nebulised hypertonic saline in moderate-to€eve
bronchiolitis: a randomised clinical trial. Arch Dis Child. Published Online First: 05 September 20doi:
10.1136/archdischild-2019-31716.

bEeV

12}

Preschool respiratory hospital admissions following infant bronchiolitis: a birth cohort study.

A retrospective population-based birth cohort study was done in Public hospitals in England céHuirthof
613 377 infants born between 1 April 2007 and 31 March 2008 were included, followed up untiyegesitsy
linking Hospital Episode Statistics admissions data. The risk of respiratory hospital admisdiorasiinena,
wheezing and lower and upper respiratory tract infections (LRTI and URTI) was compared in infahesdwh
been admitted for bronchiolitis with those who had not, using Cox proportional hazard regressioazdra
ratios (HR) were adjusted for known respiratory illness risk factors including living in depriuedhudds,
being born preterm or with a comorbid condition. 16 288/613 377 infants (2.7%) with at least mstador
bronchiolitis were identified. Of these, 21.7% had a further respiratory hospital admission pgagecompared
with 8% without a previous bronchiolitis admission (HR (adjusted) 2.82, 95% CI 2.72 to 2.923sbbiaton
was greatest for asthma (HR (adjusted) 4.35, 95% CI 4.00 to 4.73) and wheezing admissions (t¢8) (ad
5.02, 95% CI 4.64 to 5.44), but were also significant for URTI and LRTI| admissions. Hospital admission
bronchiolitis in infancy is associated with a threefold to fivefold risk of subsequent respipitahadmissions
from asthma, wheezing and respiratory infections. One in five infants with bronchiolitis hospitasiads
will have a subsequent respiratory hospital admission by age 5 years.

Skirrow H, Wincott T, Cecil E, Bottle A, Costelloe C, Saxena S. Preschool respiratory hospital sidmis
following infant bronchiolitis: a birth cohort study. Arch Dis Child 2019; 104:658-663.
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RADIOLOGY

CONGENIT AL RENAL ABNORMALITIES

*Vijayalakshmi G
**Balaji S

**Abirami Mahadevan

**Thangalakshmi A
***Raveendran J

One of the common indications for ultrasound
abdomen is to diagnose renal problems. Ultrasound plays
an important role in the detection and periodic follow-up
of congenital renal abnormalities in addition to day to dayrig.1. Pelvic kidney near bladder
problems. In this issue, we will see some congenital
abnormalities of the kidneys.

The kidney is normally situated in the renal fossa.
If not seen in the renal fossa, it is either agenesis or ectopic.
Renal agenesis is often associated with Wolffian and
Mullerian duct abnormalities. In renal agenesis, the
contralateral kidney is large because of compensatory
hypertrophy. At birth the kidneys are roughly about 4 to
5 cmin length, 6 cm by 1 year, 7 cm by 5 years and 8to 9
cm by 10 years. The left kidney is longer by about 2 mm
and also narrower by the same measure. Larger differences
may be a pointer to hypoplasia or atrophy. The atrophic dFig.2. Horse-shoe kidney. Note thickisthmus
contracted kidney has increased echoes, while th@rrow)
hypoplastic kidney has a normal appearance. Renal artery
stenosis is also associated with a small kidney with normahe crossed kidney with the lower pole of the orthoptic
echoes, but Doppler study of the renal vessels will help iRidney.

the diagnosis.
One of the common fusion abnormalities is the horse-

The ectopic kidney is found anywhere along the routg&hoe kidney (Fig.2) where the kidneys are united by a band
it takes as it ascends from the pelvis (Fig.1) where it igf connecting tissue running in front of the aorta. This may
formed, to its destination in the renal fossa. The thoracigonsist of a thick functioning isthmus or a thin band of
kidney is extremely rare. Sometimes it is seen on thgonnective tissue. A suspicion of horse shoe kidney is raised
opposite side. It is the left kidney that commonly crosseg the lower pole is not seen well. This is because the
over to the other side. Majority (90%) of the crossed ectopigrientation of the kidney is changed. The hatsse kidney
kidneys are fused. The fusion is usually the upper pole g§ also low placed because the inferior mesenteric artery
arrests its ascent as it moves up in front of the aorta. Wher
both kidneys are completely fused it is called pancake
kidney and lies in the pelvis.

*  Professor
*»  Associate Professor
*»*  Assjstant Professor,

Department of Pediatric Radiology, Now we will see some abnormalities of parenchyma.
Institute of Child Health and Hospital for Children, For this, let us see how a normal kidney appears. The kidney
Chennai. is formed in utero from multiple lobules that eventually
email: drviji.r-ad@gmail.com fuse. This can cause smooth indentations of the renal
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Fig.5 is that of an infant with Bartter syndrome where
the medullary pyramids are white. This is called reversal
of cortico-medullary differentiation. There is a loss of
sodium, potassium, chloride along with calcium,
magnesium and water. The neonatal variety is complicated
by polyhydramnios. The calcium and magnesium deposits
are seen as the white shadows. Nephrocalcinosis in the
older child also has a similar picture.

Fig.3.Kidneyinthe neonate. Notethe cortical
echoes and the lobulated (arrows) contour

Fig.5. Reversal of cortico-medullary
differentiation

Fig.6 is that of a 10 year old child with chronic renal
failure. The kidneys show increased echogenicity of the
parenchyma than that of the adjacent liver. There are many
cysts and they are mostly in the medulla. This is

Fig.4. Normal kidneyin olderinfantandchild nephronophthisis which shows an autosomal recessive
inheritance. There are only two medullary cystic diseases

outline (Fig.3) that are seen in the neonate and which nephronophthisis and medullary sponge kidney.

gradually disappear by 4 to 6 months. Rarely they mayedullary sponge kidney presents in adolescents and

persist. These lie in between the renal pyramids whilgdults, where there is cystic dilatation of the collecting
indentations due to scarring are irregular and overlie the

renal pyramids. The kidney has a reniform shape. It has a

peripheral cortex that is grey in colour, the echogenicity of

which is less than that of the liver. In case of renal disease

the echogenicity of the cortex is higher than that of the

liver. The cortex surrounds dark triangular shadows that

are the pyramids.The pyramids are dark as they consist

mostly of urine contained in the loops of Henle and the

collecting tubules. In the centre is a white area that is

hyperechoic because of the presence of fat. Dilatation of

pelvis and calyces is seen as black or fluid densities withiRig.6. Medullary cysts in nephronophthisis
the pelvis. This is the picture in the adult and in the older

child (Fig.4). In the neonate and young infant, the

appearance is different. The renal cortex is brighter and is

equal to or sometimes more than that of the liver (Fig.3).

This is because of greater volume of tissue per unit area

and larger glomerular tuft in the neonate. Since the cortex

is whiter, the cortico-medullary distinction is exaggerated.

Sometimes echogenic spots are seen at the tips of the

medullary pyramids in many neonates. This is

physiological. In the older child, it denotes dehydration.

The central sinus is also not seen separately in the neon#tig.7. Autosomalrecessive polycystickidney
and young infant because of the lack of fat. disease (ARPKD) in infant
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Fig.8. ARPKD. Juvenile type Fig.9.ARPKD (juvenile type) showing liver
cysts

tubules seen as echogenic medullary pyramids. There amgedullary distinction. The bright central pelvis merges with
no large cysts. There may be calculi in them. They do ndhe bright parenchyma. These children also have cysts in
present with chronic renal failure and are usually a chanddée liver, hepatic fibrosis and portal hypertension.
finding. The hepatic features might predominate in some with only

) ) ) ) ) mild change in renal echoes. In this case the increase in
Fig.7 is that of a young infant with renal failure. gj,a of the kidneys is a good clue.

Both kidneys are large and bright. There is no cortico-

medullary distinction. This is autosomal recessive In this issue we have covered congenital renal
polycystic kidney disease (ARPKD). Fig.8 and 9 are thaanomalies in humber, position, fusion abnormalities and
of a 8 year old with juvenile onset type of ARPKD. cysts. Abnormalities in the collecting system will be

Again both kidneys are large and bright with no cortico-discussed in the next issue.

CLIPPINGS

Prednisolone Versus Dexamethasone for Croup: a Randomized Controlled Trial.

A prospective, double-blind, noninferiority randomized controlled trial based in 1 tertiary medatmigency
department and 1 urban district emergency department was done in Perth, Western Australia s |netesior
age >6 months, maximum weight 20 kg, contactable by telephone, and English-speaking caregiusisn Ex¢
criteria were known prednisolone or dexamethasone allergy, immunosuppressive disease or treatsitent,|s
therapy or enrollment in the study within the previous 14 days, and a high clinical suspicioaltefrative

diagnosis. Atotal of 1252 participants were enrolled and randomly assigned to receive dexanm@ltaswie
kg; n = 410), low-dose dexamethasone (0.15 mg/kg; n = 410), or prednisolone (1 mg/kg; n = 4&aty. Prjm
outcome measures included Westley Croup Score 1-hour after treatment and unscheduled medidalneeatte
during the 7 days after treatment. Mean Westley Croup Score at baseline was 1.4 for dexamethdsone,|1
low-dose dexamethasone, and 1.5 for prednisolone. Adjusted difference in scores at 1 hour, asithpargd
dexamethasone, was 0.03 (95% confidence interval “0.09 to 0.15) for low-dose dexamethasone(85%0.05
confidence interval “0.07 to 0.17) for prednisolone. Re-attendance rates were 17.8% for dexametBesion
for low-dose dexamethasone, and 21.7% for prednisolone (not significant [P = .59 and .19]).Natinfers

demonstrated for both low-dose dexamethasone and prednisolone. The type of oral steroid seem®to hav
clinically significant impact on efficacy, both acutely and during the week after treatment.

Parker CM, CooperMN. Prednisolone Versus Dexamethasone for Croup: a Randomized Controlled Trigl.
Pediatrics 2019; 144(3) e20183772; DOI: 10.1542/peds.2018-3772.
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CASE REPORT

ANAPHYLAXIS FOLLOWING On the day of admission, the child received the first
INTRA VENOUS VIT AMIN K IN AN dose of intravenous (IV) vitamin K (0.36mg/kg)
INEANT administered as a bolus. Immediately parents noticed that
his face turned red with flushing followed by apnoea,
*Abinaya Srinivasan unresponsiveness and the child sustained cardiac arrest wit|
**Jagannathan Krishnasamy ECG monitor showing asystole. Cardio-pulmonary
***Ayyammal Palaniappan resuscitation (CPR) was initiated according to the pediatric

advanced life support (PALS) protocol. Return of
spontaneous circulation (ROSC) was achieved within
10 minutes requiring 3 doses of adrenaline and 2 normal
aline boluses. He was transferred to the pediatric intensive
are unit (PICU) and was connected to a mechanical
ventilator. He required epinephrine infusion for a few hours.
He had recurrent episodes of desaturation and bradycardic
Svhile on mechanical ventilation and required muscle
relaxants to stabilize. Acomponent of severe bronchospasn
was considered. He was started on IV methyl prednisolone
Keywords: Vitamin K, Anaphylaxis, Epinephrine, Children along with terbutaline infusion after which he gradually

o _ ~ improved.
The reported incidence of anaphylaxis following

administration of vitamin K is around 3 per 10,000 doses Subsequently, liver biopsy was performed which
according to the available literatur@rior treatment with  confirmed the diagnosis of progressive familial intrahepatic
antihistamines or corticosteroids before administration otholestasis (PFIC) type 2. Blood culture and tracheal
vitamin K is not recommended Preparation for cultures were negative for sepsis. He was discharged on ¢
resuscitation in all settings where vitamin K is administeredow dose of oral vitamin K.

to children of all age groups is emphasized.

Abstract: Anaphylaxis following intravenous vitamin K
in infants is reported rarely in literatures. A 7 month old
infant, a childhood wheezer with intrahepatic cholestasis
previously on oral vitamin K supplements develope
serious anaphylaxis following administration of
intravenous vitamin K during hospital stay. He was
resuscitated with appropriate measures. Fatal advers
events following intravenous vitamin K although rare
should be anticipated.

Discussion

Case report

A 7 month old boy, born to non-consanguineous ~_ Vitamin K is widely used to prevent bleeding in
parents, presented with abdominal distension, jaundic&hildren due_ to varlous.underlymg pathologfes.
high coloured urine, pruritus and pale coloured stools fof\dverse reactions to Vitamin KLQMHFWLRQ LQl
2 months duration. Further evaluation was suggestive dfushing, weakness, abdominal and low back pain, nausea,
intrahepatic cholestasis. Supportive medications wer¥0omiting, dyspnoea, chest pain, hypotension, cardio-
prescribed on an out-patient basis including oral vitamiPulmonary arrest and even death in severe cdgetverse
K. He was admitted previously for wheezing episoded®actions occur mainly with IV routes, even when given

requiring nebulisations. He was admitted electively in theéslowly and diluted:® But the exact incidence of adverse
ward for liver biopsy the next day. reaction following intramuscular and oral administration

of the same is not available in the paediatric literatures.

* DNB Trainee

*  Consultant Pediatric Gastroenterologist Vitamin K, FDQ WULJJHU ERWK D

o+ Pediatric intensivist, anaphylactoid reaction mainly due to the solubilizer.
Department of Pediatrics, The difference between the two is mentioned in Table .
G.Kuppuswamy Naidu Memorial Hospital, Altering the vitamin K SUHSDUDWLRQ XVLC
Coimbatore. solubilizer like lecithin and glycocholic acid (MM form)
email: aashriyaa@yahoo.co.in instead of polyethoxylated castor oil rather than decreasing
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Table |. Difference between anaphylaxis and anaphylactoid reactions 8
Characteristics Anaphylactic reaction Anaphylactoid reaction
Sensitisation required Yes No
Reaction on first exposure No Yes
How much exposure to elicit reaction Very little More
Predicted by skin allergy tests Yes No

Pereira SP, Williams R. Adverse events associated with
vitamin K1: results of a worldwide postmarketing
surveillance programme. Pharmacoepidemiol Drug
6DI

Rich EC, Drage CW. Severe complications of intravenous
phytonadione therapy. Two cases, with one fatality.
Postgrad Med 1982; 72:303-306.

Songy KA Jr., Layon AJ. Vitamin K-induced cardiovascular
collapse. J Clin Anesth 1997; 9:514-519.

Mi YN, Ping NN, Xiao X, Zhu YB, Liu J, Cao YX.
The severe adverse reaction to vitamin K1 injection is
anaphylactoid reaction but not anaphylaxis. PLoS One

the solubilizer dosage may be a good strategy to reduce4.
the anaphylactoid reactions however the safety remains
guestionablé. Oral route is by far much safer than
intravenous routé.Preparations like Konakion MM and
Orokay are available internationally (not in India) which 5.
can be used in both parenteral and oral routes but the cost
and compliance are limiting factoYsOral preparations

are preferred whenever feasible and facilities for emergency 6.
resuscitation should be made available in all areas where
parenteral vitamin K is being administered. 7.
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