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FOREWORD

Dengue illness continues to be a major health problem in the SouBoatieeast Asiamegionsand
Sri Lanka is no exception. Tiout-patient and irward departments of most hospitalsSn Lanka
are seing anincrea® in thenumber of adolescent and ddpatients with denguén this backdrop
growing number opregnant women infected with derggurus can have poor outcome without early

identification and proper medical care.

This new national guidelines on clinical management of dengue in pregnavelgped by the
Epidemiology Unit, Ministry of Healtin collaboration with the Sri Lanka Med@icAssociation, Sri
Lanka College of Obstetricians aB¢naecologist and the Ceylon College of Physicians is expected
to further improve existing knowledge abddge any gaps on this subject. | takis thpportunity to
thank allexperts who werevolvedin developing this guideline.

This authoritative document should be used in all levels of health care provision in both public an
private settings in Sri La&a for the management of dengue and dengambrrhagic fever patients
who are pregnant. am sure this document will help in strengthening the case manageamdnt
ultimately reduce the number of severe cases and bring down the deattts denguassociated

with pregnancy in Sri Lankdurther.

Dr. Anil Jasinghe
Director General of Health Servie
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PREFACE

At the induction ceremony of the President of the SLMA held in January 2019, the title of the addres
and the theme for the SLMAf&@ 019 was introduced as WAFacing
for better health chalenges hageméntioned was reduting thé reorbidiyi n
and mortality from dengue in Sri Lanka. Soon after my induction, | was requested by ttierDire
National Dengue Control Programme, Dr. Hasitha Tissera to invite all stakeholders smxpert
committee toprepare and publish clinical management guidelibereduce the maternal morbidity

and mortality from dengue fever (DF) and dengue loagmagic fever DHF).

In recent years Sri Lanka has been successful in reducing the incidence and rfrortalitl/DHF.
This has resulted from concerted and persistent efforts b¥pidemiology Unit andNational
Dengue Control Unit of the Ministryf Health. Riblic awarenesas been increasethbout causation,
breeding sites and early recognition of DAF. Management of DEFHF among the medical
profession has improved considerably due to the nationvisderdination of the national guidelines

regarding management of dengue. This is confirmed by the table below.

Yearly dengue incidence 20162018

Year No of Cases Case Rate/ 100,000 No of deaths  Case fatality rate
2016 55,150 250 97 0.290%
2017 186,101 930 440 0.23%
2018 50,163 250 56 0.11%
Target (2023) 20,000 100 20 <0.1%

SourceNational Dengue Control Programme, Annual Rep@®916- 2018

Despite theoverall reduction in morbidity and mortality from OFAF, the mortality from maternal
dengue remains unacceptably high. In f&@ilF was the leading cause of maternal deaths in the

analysis of maternal mortality in Sri Lankes indicated by the table beio

Maternal Mortality 2016 and 2017

Year Maternal morta_l ity/ No. of dengue deaths/ total Dengue rank in causes
100,000 live births no. of maternal deaths of deaths

2016 33.8 6/112 11" cause

2017 39 21 /127 15t (Leading cause)

SourceFamily Health Bireau- Annual Repori 2016 & 2017
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Needless to saghe mere mention of dengue as the cause of illness results in much anxiety and stres
among the relatives of the affected. The knowledge that a pregnant mother has dengue increas

anxiety tremendously.

The SLMA is extremely happy to give leadership to deeelopment of guidelines to reduce the
maternal morbidity and mobility from DBHF. | thank allmembers of the expert committee who
have worked diligently in the development of the guidelines. My apélsanks are due to the
convener, Dr. Hasitha Tisserthe driving force behind the development of this document. | sincerely
hope that the guidelines will gractsed by the clinicians and will assist them in ensuring safe
delivery of mothers affectedithh dengue and the delivery of healthy babies.

Dr. AnulaWijesundere,
President, SLMA
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CHAPTER 1 INTRODUCTION

Concern regarding women who are pregnaittirgeinfected with dengue virus has been heightened

in recent years due to an increase in adolescent and adult infeBtiegisant womenvith dengue
needearly identification. Clinical management requires a irdifticiplinary approach and precise
time rdated interventions for optimal outcome. Early detection and access to proper medical care wil

reduce complications and mortality.

This guideline on clinical managemenf dengue in pregnancy wadevelopé on clinical
experiences, expert committee repppsbications and opinions giractisng clinicians based on
best available evidence at the time of writing. Further, thee beera substantial reduction in

complications and unwarranted deaithslinical setingspractsing the guidance given herein.
1.1 CLINICAL MANIFESTATONS

Dengue virus infection may be asymptomatic or cafisespectrum of symptomatic disease such as
undifferentiated febrile illness, dengue fever (DF), or dengue haemorrhagic Ee#¥EY ihcluding
dengue shock syndrom®$%9. Out of the symptomatic dengue, DF abiHF are the two main
clinical entities collectively considered aBengue llinessDengue feve(DF) andDHF aredistinct

from each other aBHF is characterized by a period o&msient plasma leakage due to increased
capillary permeability specifically noted in the pleural and peritoneal spaces. When the leaking is
massive and not compensated the resulting hypovolaemia in the vascular space will lead to sho
known as dengue sbk syndrome PSS. The duration of leaking,rfown as the ‘critical phase' is
usually 2448 hours. Occasionally it can be shorter but unlikely to go beyond 48 hours. DF is
commoner thaHF, but the risk of developinBHF is higher in individuals who havesdeloped

dengue more than once. Haemorrhalgeygh more likely ilDHF, is common to both DF ariaHF.

Dengue fever (DF) is more common in older children, adolescents and adults. It is generally an acu
febrile illnes with severe headachenyalgia, arthralgia rashes with leucopenia and
thrombocytognia. Although DF is usually benign, it could be incapacitating with severe headache,

muscle, joint and bone pain, particularly in adults. Occasionally DF patients will have unusual
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haemorrhage sl as gastrointestinal bleedingypermenorrbea and massiveepistaxisor occult

bleeding

Traditionally, dengue laemorrhagic fever@HF) wasmore common in children less than 15 years of
age in association with repeated dengue infec{smctondary infectionwith a different virus
serotype However, the incidenaaf DHF in adults including pregnant womers increasingUnlike

in DF where usally patients will have a bridebrile phase followed bgonvalescent phase, DHF,
patients will have transient plasma leakage into interstial serosaspaceskKnown & Critical
Phase) which has a tendency to develop hypovolemic shock (denguessindc&me)Preceding
warning featuressuch as persistent vomiting, abdominal pain, lethargy or restlessness, or irritability
and oliguria are important for early detectmiimpending shocland intervention to prevent shock.
Altered vascular permeability?{asma leakaggandabnormalhaemostasi¢Bleeding) are the main
pathophysiological hallmarks @fHF.

More recentlywith the geographical spread of dengue illness andmitte involvemenof adults,
there has beemeports of DF an@HF with unusuabr atypicalmanifestationsThese includésolated
organ involvement such aseurological,severehepatic, renal and othesrgars. These could be
explained as complications ofgfound andprolonged shock or associated with underlying-co
infections or cemorbidities. Although a rarelinical entity, such manifestations anow categorized

as expanded dengue syndrofE®S). Only arareminority of patients can be classified as EDS

1.2 GESTATIONAND DENGUE

A higher percentage ofioresevere form of engue known aBengueHaemorrhagid-ever DHF)
occurs among pregnant women compareddoepregnant womeinfectedwith the denguevirus.

The overall severityof DHF is alsohigher in pregantwomen than nofpregnant women.

Furthermore, eute denguélnessduring third trimester will increase the risk afetal compromise
due to maternal haemodynamic decompensaii@uvertentlyrequiring higher chance of surgical

interventiondor delivery.
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Early bleedingdue to gastric erosionshould be anticipated in dengue patients who have taken
NSAIDs or steroidsHowever, even without NSAIDs or steroids, overt or occult bleeding can occur
in dengue, especially in DHF. Traumatic procedures durinyeatg] such as irtsumentation or
surgery will increase the risk of bleedingabourduring cengue illness can be associated with worse
maternal outcomes as a result of massive bleeding due to surgical interventions such as caesar

section and operatiweagnal delivery.

Both mother and the newborn with dengue infection, if progress to DSS undetected, may be at ¢
increased risk of severe haemorrhage due to coagulopgatimymon causes of death in pregnant
women with dengue can be diagorolonged shock wh multi-organ failure, massive bleeding, fluid
overload or due to a combination of the above conditions. Delayed or misdia@+SA2SSin the

earlystagewill lead to complicatios andcanevencausedeath

The risk of vertical transmission is well dsiahed among women wittlengue during théate

pregnancyperiod.All babies born to such mothers should be closely obselweag perinatal periad
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CHAPTER 2 NATURAL COURSE OF DENGUE ILLNESS

Dengue viral infection may be asymptomatic or may cagpeetrum ofymptomatic clinical disease
with following possible outcomeg&ktracted fronthe National Glidelineg both in pregnant and nen
pregnant women.

Undifferentiated Fever

Dengue Fever (DF)

Dengue Haemorrhagic Fever (DHF)

Expanded Dengue Syndrontel{S)

P w0 N PR

Among symptomatic dengue patients DF and DHF are the most significant two clinical entities
encountered in practicB®uring the initial few days termed éabrile phaseboth thesagroups are
clinically similar. While DF patientsprogress to convalescent phaseteaaperature settles, DHF
patients develoghe Critical Phase due to altered vascular peratdity leading to plasma leakage.
Hence, he hallmark of DHF is plasma leakage which is not se®f.

DF
(No Leakage)

Dengue Illness

(Febrile Phase) DHF

(With Leakage)

Consider as
2 clinical entities

2.1 CLINICAL DIAGNOSIS BDBENGUE ILLNESS

Early diagnosis of Degue illness on the first day of feveratfirst contact point relies on high index
of suspicionClinical featuresused in norpregnant women can be used to diagnose probable dengue

in pregnant women as well.

Dengue dring pregnancy may lead to unwamted consequences unless specific attempts are made
to make an early diagnosis. Dengue should be considered high up in the differential diagnosis in at
pregnant woman presenting with acute fever, from any part of Skalirmthe present hypeendemic

context.
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2.2 DENGUE FEVER

Dengue Fever (DFJ)s generally an acute febrile illness (usually due to primary dengue virus infection
from any of the 4 serotypes), with nepecific clinical signs and symptoms. Although DF is a benign
condition, rarely can be assagd withunusual bleedingwhich is a ause of death in QRf not

recognized and treated early.
U Diagnosis of DF is based on clinical, laboratory and epidemiological criteria.

Clinical and laboratory findings are as follows;

Signs and Symptoms of Clinidaengue Fever (DF)

1 Acute onset ohigh grade fever (Day 1 to 7) with body achesidl flushing/diffused
blanching erythema of the skin, back pain, myalgia, arthralgia, retro orbital pain, hea|
nausea, vomiting, anorexia, and diaeh. Some patiés may have sore that, injected
pharynx, and conjunctival injection.

1 Rash looks like flushed skin @lay 1 to2, which mayresemble measldateror mimic as
pregnancy rash.

1 Fever associated witkespiratory symptoms such as cough and coryza shoulceiatie
the possibilly of Dengueillness Even if suchsymptoms are suggestive of Influenz
patient should be monitored with repeated FB@ treated symptomatically.

1 While rapid NS1/IgM tests will provide an aetiological diagnosis, a negative results
not exclude dengg if clinically suggestive.

1 Minor bleeding can manifest agtechial memorrhages, mucosal bleeding or epista
However bleeding may be heavy in some patgifiitthey areon medications such a
Aspirin, NSAIDS, seroidsor longterm antiplatelet dugs

1 Occasionally, unusual haemorrhage such as gastrointestinal bleeding, hypermenort
massive epistaxis may occur, especially Gl bleeding is seen intthasgan underlying
peptic ulcer disease.

1 Physical examinatiomay revebno focus of infeabn except facial and skin flushingith
posterior cervical lymphadenopathy

Dengue viraemia in a patieist short, typicallyoccuring a day or two beforene onset of fever and

lasts forup to four to seven days of illness. During this period the dengue virus, its nucleic acid anc
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circulating viral antigen can be detected. Viral antigen detection (NS1ghasb the most common

early diagnostic toodue to commercially available raptiebt kits.

NS1 Antigen and IgM/IgG Antibodiesi results depnd on the tested day of fey®S1 usually
diagnostic on first 3t days. Antidengue IgM anibody is usually deteable by @y 5 of the illness

or later i.e. only NS1 is positive during first feshays of illness. In most patients IgM may persist
up to 60 days. In primary infection IgG is usually detectible little after IgM and in secondary
infection 1gG will become gsitive early. Therefore, IgG might be useful to differentiate primary
and secondgrdengue infectionslf IgG is positive by day 3 it would indicate a secondary
infection and may have some use in predicting DH&wever, results could also depend on the
sensitivity and specificity of the commercially available test kits. If clinicallggestive of

dengue, even if NS1 is negative, consider dengue as a possibility and manage accordingly.

In specialized laboratories with molecular biology facilitREPCRremains the gold standard
of aetiological confirmation. The advantage of this iests high sensitivity and specificity on
acute sample and identification of serotypes. It is, however, an expensive technology that require

sophisticated instruments askilled professionals.

Full Blood Count (FBC) -

1 Fever/history of fever andther clinical features with leukopenia (WBC,880 cellsjul), is
strongly suggestive of dengue in endemic areas. However, in pregnancy, leukopenia may n
be a feature (ofteWBC could be normal or high) and serial FBC may only show a drop in
the total WEC count with a significant reversal of lymphocyte to neutrophil ratio with
atypical cells in the blood picture.

1 Progressive decrease in WBC count is an early indication gugen

1 Thrombocytopenia{150k10%/L)

T Hematocrit(HCT) could be normabr high

UFRT presence ofew pus cells and red cells shouldt exclude dengue (even if UTI is suspected).

Epidemiologically dengue is endemicdnstantly reporteglear round) in manparts of Sri Lanka.

In such endemic areas dengue transmission occurs in cl(steesal patients reported from one
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locality in a particulartime period). Therefore, the treating clinician should ask for history of
diagnosed cases of dengue in the familimmediate neighborhood during the past two weeks when
a febrile patient presésito the consultation (spactemporal clustering). However, practitioren
non-endemic areas atiely to receive isolated patients who have acqudedgueinfection fran
endemic area@ue to travel)particularly during outbreak seasons.

Presence of fever with at least 2 signs and symptoms mention
above with thrombocytopenia are sufficient to suspect dengu

illness (fever +2+1) in pregnang.

2.3 DENGUE HAEMORRHAGIEEVER (DHF)

In the first few days of DHF, patients will have signs andgipms similar to DF. However, in DHF,
(usually beyond day 2) patient will develggafures oplasma leakageandbleedingwhich arethe
hallmarls of DHF. Abnormalhaemostasisn DHF can cause concealed or overt bleeding which may

be significant in some iants.

Features of DHF includes:

Fever: acute onset high fever or recent histéigcate fever
Haemorrhagic manifestatiohgat leasin the form ofa positive tourniquet test)
Thrombocytopenia of <I&10%L with a rising HCT (towards 20%)

Objective evidence of selective capillary plasma leaking into chest and abdominal cavities

P 0N PR

(visualization of fluid in the peritoneal cavity and pleural spageeattime ultra sound scan
of the abdomen and chgst
*In patients who have evidence of plasma leakpgesence of haemorrhagic manifestations is
not essential for the diagnosis of DHRowever, DHF patients may develop otenr concealed

bleeding during the course tifeillness.
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Onset of leaking issuallyheraldedby:
- Settling of feve(defeavescence)
- FBC changes
- WBC tenddo rise following a progressive fall to a nadir (lowest value
- Thrombocytopenig<130x10°/L)
- Hematocrit(HCT) rising above thébaseline

2.3.1 NATURALCAUSE OF DHF

Unlike DF, which has &brile phase followed by a convalescent phBd¢- patists have 3 phases
which includea critical (leaking) phase tveeen the febrileand convalescemphases. Therefore, DHF

patients are different from DF patients in that they h@aema leakageduringthecritical phase.

1) Febrile Phase (similar to that of DIReferSection2.2)
2) Ciritical PhaséSection2.3.2)
3) Corvalescent Phase (Refehapter §

DHF has two clinical entities(1) DHF without shock and (2) DHF with shock (Dengue Shock
Syndrome- DSS). Thereforein any pregnant woman who prsents with shock (perticularly afebrile
at presentation) consider DSS as a likely dignosis.

2.3.2 CRIMCALPHASE IN DHF

Critical phaseoccurs towards the late febrile phase, often after the entf dag of fever, usually
around the % or 5" day of iliness with defervescence (settling of fever). Some patients may enter the
critical phase while having gh fever. However, in pregnanckli¢ may occur outside the usual
duration, earlier or later. Thereforaily Full Blood Count (FBC) assessments together végular

and frequent HCT andltrasaund scans of abdomen apeélvis of pregnant dengugatients ee

important to identify plasmabkage as early as possible.
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Dengue fever with haemorrhagic manifestations must be differentiated from
dengue haemorrhagic fever heralded by plasma leakage.

in DF 1 no plasma leakage

in DHF 1 plasma leakage is seen

Settling of fever iNOT ALWAYS asign of recovery, as the patient may leak when fever settles

Plasma leakage in DHF is selective, transient and sdithiting , usually lasting 2448 hours.

2.3.3 WARNING EATURE®FSIGNIFICANTCAPILLARYPLASMA EAKAGE INDHF

Patients should be clogebbserved for following features predicting significant plasma leak. If not
detecte and treated appropriately it ciad to hypovolemic shock and complicasorlowever,
some DHF patients may develop shock due to signifiptagma leakage without anyaming

features.

Clinical deterioratiorwith settling of fever

Severe abdominalgin

Excessive smiting

Bleeding (epistaxis, gum bleeding.efaena, vaginal leeding)
Impaired onsciousness or behaviouranges

Cold-clammy peripheries

Prolonged Capidry Refill Time(CRFT>2 seconds

= =4 4 A4 -—a -8 - -2

No urine aitput for 46 hours
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2.3.4

FEATURE®FFLUID LEAKAGE

Features suggestive of fluid leakage:

)l

Narrowing of pulse pressure with increasing diastolic prestaaieycardia withow-volume
pulse (>100/bpm), tender hepatoraggandreduced urine output

Haematocrit (HCTYise (increase of 10%15% above baseline is an early indirect evidence
of plasma leakagerheck for rsing trend of HCT from baseline value obtained frBBC
dore on first few days of febrile phase mormd ANC follow up value If no baseline
hematocrit is available consider HCT 324% as the baseline.

Platelet counts less than 33@°/L or a rapid drop in platelet coue.g. Platelet count of
200x10/L falls to 80x10/L same day)

Prolonged CRFT and pasal hypotension.

Biochemical investigations such as serum albumin andfasimg cholesterol are not useful

during pregnancy.

Features confirming fluid leakage:

1

Seletive ultrasonography (USS) of chest and abdomen for evidence of plasma leakage int
the third spaceThere can be a time gap from initial point of leaking to USS detection of fluid
in pleural and peritoneal cavities. During this period the hematocriteart fate may go up

or else, the UOP may droguggesting leaking. In such patientspeat interval USSo see
whether there is objective evidence of leaking. Eventuaflyall DHF patients with
significant plasma leakage, fluid will be detectable by US&peated USS does not show
fluid and if the patient is haemodynamically unstatdduced UOP and low PC¥onsider

alternative diagnosis (bleeding).

1 Clinical accumulation ofléid in peritoneal and pleural spacgate finding)
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2.35

Do not depend exclusively on USS for diagnosis of leakage. Other parameters
such assettling of fever,yvital signs, platelet count, gradual rise in HCT ang
reduced urine output are important to diagnose the onset of leskiDilF.
However, demostration dfuid in the peritoneal cavity and pleural space op
repeatedultrasound scan confirms that the patient daseloped dakage of

plasmaand is progressingpatient in critical phase of DHF).

ULTRASOUND FEATURES PLASMA LEAKAGHE DHF

Bedside ultrasouh scan of the abdomen and the chest soipine position, with no
preparation, identify fluid in body spaces and cavities.

Presence of oedema of the gall bladder wall with no fluid arouischitt a feature of plasma
leakage However, this generally preceeds plasma leak@berefore, it wamntsa repeat
scan ind-6 hours to identifypossibleplasma leakage.

Gall bladder wall oedema with a thin rim of fluid around it, is the earliest sapbig finding
in plasma leakage.

Thin rim of fluid in hepato renal recesadicates approximately stxours has elapsed since
beginningof plasma leakage.

Fluid in the peritoneal cavity, among beMioops and in the pelvifndicates more than six
hourshaveelapsed since begimg of plasma leakage.

Fluid in the pleural spacés commonly seen othe right sideandindicates more than six
hours haveslapsed sincbeginningof plasma leakage.

Fluid in the perirenal spacis,commonly seen aferight side. Thisndicates more than six
hours haveslapsed since begimg of plasma leakage.

In a patient whex -lateral pleaural effusiaand ascitess seenimpliesthat the patient is
in the latter part ofthe critical phase when major portion of leakingrpbably >50% of
leaking) is over. Fluid therapy foush patients should be carefully guided (vitalgs and

HCT) as increased rates of fluid can lead to fluid overload
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2.4 DENGUE SHOCK SYNDR@MDSS)

DSS will have, DHF criteria mentioned above and evidence of circulatory failure (hypovolemic
shock) in pregnant women observed with;
A Clinical signs of shak: rapid and weak pulse with delayed CRFT, eclammy skin or skin
mottling;
A Narrowing of pulse pressureto 25mmHg(compensated shock duegiasma leakagg:

Rising HCT O 8% from baselineand thrombocytopenia;

¢ I

A Hypotension (sBP <80mmHg) with posturagiddiness- if presentconsiderpossibility of

bleedingin addition to leaking (decompensated shock probably deaking and bleeding).

Pathophysiology of shock in DSS isually due tgplasma leakageand subsequetieavy bleeding
when leaking is not correctedut, presence of hypoglycemia, excessive vomiting leading to

dehydration and sepsis due teinfection may also contribute towards a state of shock.
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Chapter 3 : PHYSIOLOGICAICHANGES INNREGNANCY AND ITS
RELATIONSHIP TODENGUE

Significant physiological changes takeq#an all organ systems during pregnancy, labour and in the
postpartum period. Thorough understanding of these changes and application of that knowledge in
pradice is important in the management opeegnant dengue patient.

3.1 CARDIOVASCULARHANGES
3.1.1 PULSE RATE

Heart rate, which rises throughout gestation, peaks in the late third trifiésteipper limit of resting

heart rate is typically not greater than 95 bpm

Implications on management of Dengue in pregnancyPregnant women with restirgeart rates
>100 bpm (without fever) are generally considered to have tachycardia and warrant further

evaluation.
3.1.2 SYSTEMIC VASCULARRSTANCRND BLOOD PRESSURE

Systemic vasular resistance progressively drops by approximately 35 to 40 percent in theaqoidi
trimester Reduced SVR leads to low DBP

DBP and mean arterial pressuremase more than SBP durimgegnancy. This will lead to increase
in pulse pressure. Artetigressures begin to increase during the third trimester and return close to

premnception levels postpartum.

Implications on management of Dengue in pregnandy The change in blood pressure will lead to
wider pulse pressure in pregnancy. Narrowed pulssspre off 25mmHg indicatesompensatory
shockin dengue with pregnancyulse pessure dropping from 30mmHg to 25mmHg is strongly

suggestive of patient heading towards compensatory shock requiring immediate attention.
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Impact of maternal posture on Blood Pressurel The degree of change in BP is acutely influenced
by posture Assumptim of the supine position can lowite venous return to the heart by-86

due to compression of the inferior vena cava by the gravid uterus, leading to a substantiahreducti
in cardiac output, hence the blood pressure. Maternal hypotension and comppéaorta by gravid
uterus éad to reduction of the uteptacental blood flow.

Implication in the management of Dengue in pregnancy Always measure the blood pressure i
the complete leflateral or 1530degree left laterally tilted position. In order to minimize ineffective
resuscitation of pregnant women with dengaeguiring this position is crucial.

SUPINE HYPOTENSIVE SYNDROME IN PREGNANCY

Gravid uterus compresses both IVC and aorta in supine podtiegnancy results in
developmenbf hypotensiontachycardigoccasionally bradycardiand syncope called
supine hypotensive syndrome. The normal blood pressure is quickly resyaigaing

the patient to left lateral position.

In a DHF patient with plasma leakagegstural hypotension ia feature ofvolume
depletion (due to leaking/bleeding or both) which may be misinterpreted as supine

hypotension syndrome (and vice versa)

3.1.3 PULMONARY VASCULAESISTANCE

There isa reduction in pulmonaryascular resistancécreased pulmonary blood flow with normal
mean pulmonaryartery pressure Serum colloid osmotic pressure is reduced by20® due to
reduced albumin level. The colloid osmotic pressure/pulmonary capillary wedge pressure gradient |
reduced by abouB0%, making pregnant women particularly susceptible to pulmonary oedema.
Pulmonary oedema will be precipitated if there is eithemdderincrease in cardiac ptead (such

asrapidfluid bolus)or increased pulmonary capillary permeabi{gych as in greclampsia) or both.
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Implications in the Management of Dengue in pregnhancy Any leaky capillary state may easily
precipitate pulmonary oedema egxcessive use of IMFAs Dengue Haemorrhagic Fever (DHF) is
also a leaky capillary condith, a preeclanptic woman with Dengue may hawe highrisk of
developing severe pulmonary oedem

3.1.4 PLASMA AND BLOOD VOME

Plasma volume expands progressively until 30 to 34 weeks, and then plateaus or decreases sligh

through term. The total gain at teisn30 to 50 parent above that in nepregnhant women.

Blood volume gradually increasasd reacheabout 50% bythe 30" week of POA, with a similar
increase in venous return and cardiac output until term. Further increases take place during labo
due touterine contrations andsympathetic stimulation due to paf@oon after deliveryrelease of
aortocaval compression with complete uterine retraction divert about 40600 ml blood in to

circulation, known as autotransfusion.

Implications on Management of Dengue in pregnancyi Generally it is not recommended to
transfuse blood after delivery if the blood loss is normAgbregnant womanvith denguemay not
show features of hypovolemia even wgignificant blood loss until late stages (hypotension will
apper later than in a nepregnant woman)rherefore, a blood transfusion ixoenmended in DHF

even with a normal blood loss (<500 ml).

Utero-placental blood flow has noautoregulation ands dependent or
maternal mean arterial blood pressureifeblood flow. Any reductionin
maternalblood pressure can negatively impé#uot uterine blood flowand
consequently reduce the utglacenal flow, thereby compromisingoétal
perfusion and oxygenatiotlterine vasculature is exquisitely sensitive
catecholamineandthat too can lead to reduction in utgracental blood
flow. In fact, foetal distress may be the first indication omaternal

hemodynamic decompensatiom pregiancy withleaking indengue.
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3.2 HAEMATOLOGICAL AND BOCHEMICAL CHANGESNI PREGNANCY BY
TRIMESTER

3.2.1 INCREASED RED CELIABIS

Red blood cell (RBC) mass stégdises,up tolevels 20 to 30 percent higher by the end of pregnancy.
However the increase in RBC mass is smaller than the increase in plasma volume, which contribute

to the physiologic aamia of pregnancyNormal Hb is 10.5 13.5g/dl ad haematocrits 32-34%.

Implications in the Management of Dengue in pregnancyHCT of 3840% may indicate leaking
in DHF (HCT rising towards 20%)

3.2.2 WHITE CELL COUNT ANDIMUNITY

Pregnancy is associatadth leukocytosis WBC counts range from 9000 to 15,088lIs£l, while
further rise may occur during labour up to 250£10/

Cell mediated immunity is suppressed to prevent rejectiooetfi§, making pregnant women more

susceptible to virahfections such as Dengue.

Implications in the Management of Dengue in peghancy i WBC < 500QCellgel.
(leucopeniajmay not be seen in febrile phagedownward trend of WBC is important even in the

absence of leucopenia.
3.2.3 PLATELET COUNT

A mild decrease in the platelet count, from pre pregnant levels, occurs in all women aturing
uncomplicated pregnancy. Gestational thrombocytopenia (GT) is the cosinuanse of isolate
thrombocytopenia in pregnandyowever GT occurs during the second and more commaontizird
trimester. The platelet count seldom drops to <88%10Gn GT. The commonest cause of
thrombocytopenia in the first trimester is immune thrombocytopenia. All wavitera platelet count

<100x10/L should be investigated to ascertain its aetiology.
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Implications in the Management of Dengue in pregnancy In a patienwith fever/history of fever
and a low platelet count it is mandatory to exclude Dengue illness. It is also important to look a

changes in repeat platelet counts and study the trend.

In preeclampsia and HELLP syndrome thrombocytopenia is a common fedteeefore, it is

necessary to exclude dengue before intervention.

If platelet count is <5QL0°/L spinal anesthesia is contraindicated. Epidural labour analgesia or
anaesthesia is contraindicated when platelet count is1€8Q. This is to prevent spihhaematoma
formation and resultanspinal cord compression. However, if coagulatis not deranged, an
experienced Aaesthetist may consider a careful sirgjlet spinal for caesarean section, after platelet
transfusion to increase platelet count to »BIJ/L, in special situations such as predicted difficult
airway.General anesthesia is advisable

For Caesarean sectiokagelet transfusion is required when the count isx¢®0L andfor vaginal
delivery platelet transfusion is required when the coun8@10°/L. Caution should be exercised to

avoid fluid overload in DHRNd thereforeplatelet concentrate might be a betption.
3.2.4 COAGULATION IN PREGNCY

Normal pregnancy is a prothrombotic state. Compared withpnegnant women, pregnant women
havea marked increase in some coagulation factors, reduced fibrinolysis, and increased platele

reactivity. As a consequence, there is increased risk for thromboembolic complications.

The activated partial thromboplastin time (APTT) and the prothrombindimslightly decreased
(shortened)INR is usually < 1

Fibrinogen levels in normal pregnancy i8&L, which is much higher than in nganegnantvomen

levels in the third trimester is higheanging from 3.7 to 6.2 b/

Implications in Management of Denge in pregnancy- Reduced platelet increassk of bleeding
with unstable clot.Consumptive coagulopattoan bedevelogd easily, especially in the presence of

a placental abruption.
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Thromboelastometric (ROTEM) evaluation of coagjolais useful todetect correctand reevaluate

any derangemenfusing validated dose calculation charts and algorithinespre vaginal delivery
caesarean secti@and in patients with heavy bleeding after delivery. The main advantages include
targeted early correction without overloading the patient by replacing only the required factors

including platelets in smaller volumes and avoidance of unnecessary factor transfusions.
3.2.5 SERUM ALBUMIN AND NNBFASTING CHOLESTERQEVELS
Serum albumin is low in pgmancy, ranging ém 25-28 gL.

Implications in Management of Dengue in pregnancy with plasma leakage iDHF serum
albumin also leak into potential spaces only to return with reabsorption. Indirect feature of

reabsorption is an elevation in serum albuieivel in a patiet who has completed critical phase.

Nonfasting ¢olesterol is high in pregnan¢y40 % increase). Therefore, this is not a good indicator
to identify leaking.

3.3 RESPIRATORY CHANGHN PREGNANCY

The normal changes during pregnamegult in a compensatedsparatory alkalosis, with a higher
PO and a lower PCgthan in the nofpregnant state.

Decreased FRC and stable FEV1 Functional residual capacity (FRC) decreases approximately 20
percent during the latter half of pregnancyking them to have less oggn reserves than in non

pregnanttate

Increased ventilation and respiratory drivei The nost striking change in respiratory physiology
during pregnancy is an increase in resting minute ventilation, which rises by nearlgé&it peterm.
This is primarily due to a larger tidal volume (increased up to 40 percent), whereas the respiraton

rate remains essentially unchanged.

Oxygen consumption is elevated by-284 Therefore, a pregnant womalesaturates faster and

becomes hypxic easily compared to negpregnant
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Implications on Management of Dengue in pregnanclyy RespiratoryRate >25 breaths/min with or
without dyspnoea is abnormal and may need attention. Respiratory rate is saftetéirbetd change

as the womabecomes pgressively ill (consideAcidosis/Fluid overload/impending shock).

Respiratory alkalosis- Arterial PCQ falls to a plateau of 27 to 32 mmHg during pregnaActerial
pH is normal to slightly alkalotic (usually between 7.40 to 7.45).

Implications on Management of Dengue in pregancy - In a nonpregnant complicated dengue
patient when pH isO7.35 together with HCEQevel <15mmol/learly correctioris recommends to
prevent bleeding and DI@ut in a complicatedoregnantenguepatient threshold for correction of
acidosisshould beearly, if acidosis is persistent even after fluid resusoitatf the patient has
persistent acidosis, pH <7.35 with HE€L5mmol/l it denoteprolonged shockand such patients

are likely to have organ inlk@ment(possible liver, kidney injury.

Maternal arterial oxygen tension- rangesfrom 106 to 108 mmHgArterial oxygen tension is
higher. PaO2 of >70 mmHg and SpO2 of >95% needed for adeqgatdakedxygen delivery.

Implications on Management of Dengue in pregnancyIn DSS (DHF with shock and/or massive
fluid overload) arterial oxygen tension and SpO2 anedae to ventilation perfusion mismatch as a
result of pleural effusion. Thimay require mask oxygen, positiged expiratory pressure (PEEP) or
mechanical ventilatory suppaid keep oxygen saturation >95%, aaderial oxygen tension > 70

mmHg
3.4 RENAL GHANGES IN PREGNANCY

Glomerular Filtration Rate (GFR) increases by as much &85% Renal Plasma Flow (RPF)
increases up to 80% as coaned with norpregnant levelsAlthough frequent urination is often

reported in pregnant women, rarely there could e polyuria (>3 L/day).

Implications on management of Dengue in pregnandyln DSS (DHF with shock) with pregmcy;
intense thirst may not appear and despite intravascular volume deplettwmalurine output may

persist. Therefore, urine output may beta good marker of degree of shock in pregnancy.
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CHAPTER 4 HAEMODYNAMICCHANGES IN DENGUE SHOCK IN
PREGNANCY

Pregnant womawith DHF in shock is known a®engueShock SyndroméDSS. Any pregnant
womanpresenting irshock,DSSshould be considered earln the presenhyperendemiccontext
in Sri Lanka.DSSis an extension oDHF statewhere, excessivplasma leakindias resulted in
hypovolemic shock. However, in a pregnant woman vd®S severe haemorrhagshould be
diagnoseckarlyin additionto plasma lea&ge.Unless identified early and treated appropriately, this

is alife-threatening condition.

4.1 NATURAL COURSE OF RISMA LEAKAGE (AND AGTE BLEEDING) IN
DHF/DSS

Intravascular
Blood
Volume

Non-leaker
Normal

volume

Volume where ‘a PP <25mmHg

compensated
shock occurs

a2 o

Volume where

decompensated
sBP 80mmH
shock occurs & BZ (\ B 1
2

Time

Onset of leaking

X-axis shows time and -#xis shows the intrgascularblood volume in aDHF patient. This
illustration of Lines A&B, are shown as linear for explanatory purpobes,in reality are curved
(concave up).
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Line A

Shows leaking in a person with normal intravascular volume from onset.

As the leakage progresses compensatory mechanisms set in resyitiogr@ssive rise
of diastolic blood pressure due feripheral vasoconstriction, narrowing the pulse
pressure and rise of heart rate. This may require increment of fluid infusion.

f  The point at which the intravascular volume where pulse press@gmntg (Upoint)
should be avoided. However, if it occursifl has to beeplaed soon(i.e. 500ml of NS
within 1 hour as bolus)This Upoint is calleccompensated shock

1 As leakage progresses the compensatory mechanisms breakdown rasudtivey isBP
andthear bi trary point her e iisscalleddecompensat€d0 mm
shock In DSS as viscosity of blood is increased due to leakirgan perfusion may get
compromised earlier than any other condition with low sB# fluid rephcementere

hasto be rapid i.e. pushing the bolus of 500 ml asdagtiossible (free flow).
Line B

1 Shows leaking in a person who is already in itmacular volume depletion from the
onset as a result of dehydration

1 This explains how a person with initial dehydoatreaches critical intravascular volume
earlier- U. If continuesto leak without treatment this patient will reach decompensated
shock much earlier b, point. This can also beeen inalate presenter whods already

progressive leaking.

Line C (doted and straight)

1 C1: Shows a suddebleed, which brigs the intravascular volume to critical state
simultaneouslylZJz) with steady leakag€ommonly caused by NSAIDs and steroids with
peptic ulcers or underlying bleeding tendency

1 C2: Thisbleedis more pronounced in later stagesDHF (prolonged and profaind
shock) with DIC and associated coagulopathy. Usually results from delayed admission

or late recognition oDSS
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The compensatory mechanisms such as progressive rise of heart rate andwédecaedput while
on fluid therapy indicate that the volumaplacement is inadequate and need to increase rate of fluid

replacement.

However along wth tachycardia and poor urineutput if pulse pressure is narrow€#5mmHg
(compensatory shockyr systolic BP is less than 80mmkigecompensatory shockgsuscitate the

patient with fluid bolus.

Sudden rise of heart rate (without fever or disproportional to fevay)be an indicatasf bleeding.
This should be confirmedith a HCT which may b&w or equivocal.

4.2 CHANGES IN VITAL SIS AND URINE OUTPUTN COMPENSATED AND
DECOMPENSATED SHOCK

N Compensated Decompensated
BP (mmHg)
100 90 . . .
I I | In this diagramchangesn
I I" sBP, dBP and PP are
o, " 1 depicted above the dotted
50 50 ;o line.
Pulse r#e, respiratory rate
o b and urineoutput variations
in the compensated and
I decompensated shock states
5150 = are depicted below the
o dotted line
| A, Temperature during this
PR 90,1/ D _i period is usually normal
- o (afebrile).
- -—
RR 16/min o -—
I
uopP e
0.5 -1l mifhr e
------ o LT T T T
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4.3 FEATURES OF DENGUHSCK IN PREGNANCY

4.3.1 COMPENSATEBHOCK

U Main feature - Narrow puse pressur€25 mmHg in left lateral position.

U Associated featureqall thesemay not be present agasen time)

A
A
A
A
A

Cold extremities androlongedcapillary refll time (CRFT)more than 2 semds
Tachycardig>100bpm)with low volume pulse without fever

Normal 8P with raised 8P in left lateralor seated position

Postural hypotension

Intense thirst with reduced urimeitput or without reducedOPin pregnancy.

Despite state of shock these patients can be fully conscious and rational.

4.3.2 DECOMPENSATESHOCK

U Main features

A
A

sBP <80mmHgand/orreductionin sBP by >20mmHg

Mean arterial BP <70 mmHg or unrecdotiaBP at left lateral position

U Associated featureqall thesemay not be present agasen time)

A
A
A
A
A

Change of mental stageg: restless, combative or lethargy
Prolonged CRFT with mottled skin, coldlammy extremities
Severe tachycardia witveakor absent peripheral pulses
Oliguria or anuria

Tachypnea with metabolic acidosis.

In pregnant womewith decompensated shock early assessment of degree of shock is impodtant.

patients can be further classified as:

a) Prolongedshocki shock lastingnore than 4 hours. No passageunhe for 46 hoursis a

predictorto be confirmed byrinary catheterizationctheter to be insertechrefully as

traumaduring procedurean cage bleeding

b) Prolonged and profound shocki when the patient presents with no peripheral pulses and

BP unrecordableThis condiion is complicated with Acidosis, Bleeding, Hypmalcaemia/

hypanatraemiaandhypoglycaemia (AB, C, S)
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CHAPTER 5 MANAGEMENT OF DENGUR PREGNANCY

5.1 EARLY MANAGEMENT ANBDMISSION/REFERRAL
5.1.1 FIRST CONTACTCARELEVELOPD

1 Recognize

1 pregnancy and itsimester

1 Suspectengue early in a patient presiegtwith acute febrile iliness.

1 Look for progressive decrease in WBC coant thrombocytognia in fresH=BC.

T May screenwith RDT-NS1 (within 4 days)or IgM/IgG in late presentersniore than
4 daysg.

1 Evenif NSlis negativef the clinical features and FB&resuggestive of denguthe
patient shoulde managd as dengue.

1 Differentiate DHF fromDF. Perform ultrasound scan of abdomen and chest to

identify fluid in body caities and spaces and monitor haematocrit (PCV).

{ React

71 Inthelstand 29trimestesif thepatient is Bemodynamically stabj@dmit toward.
If haemodynantcally unstable adnbito ETU/HDU.

1 In the 3 trimesterof pregnancy(not in labour)the patientneeds early attention
through multidisciplinary teanMDT), andinward carefor assessment araose
monitoring by Obstetriand Medicatearrs.

1  Women in labour or in late thirditnester should be immediately reviewsadMDT

for further course of action.

1 Reduce
1 Reducdate admission to hospital with complicatson

1 Prevent fatalities througkarly referral taeceiveappropriatcddDHF management
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5.1.2 ADMISSIONCRITERIA

A All pregnantwomenwith acute onseof fever should beadvised to get admittegarlyto a
hospita] where specialist covas available (despite normal FBCjor further care First
contact doctor should make a comprehensive assessment of theipadreptto decide on
resuscitation aETU or management atlStetri¢Medical Unit, irrespective of the duration
of fever.

A Area Medical officer of Health (MOH) should encourdgjeld Hedth Staff, particularly
Family Health Officer(PHM) and Public Health Inspecto(PHI) to identify and referall
pregnant women witfeverseenin the fieldto local hospital.

A Admission referral letter should include the necessary details and vital parameters.

5.2 IN-WARD MANAGEMENT ®& DENGUE IN PREGNANC

Managemenbf Dengue in pregnancy shoub@ d multi-disciplinaryapproachnvolving Obsketric

team PhysiciarandNeonatologigPaediatrician

In addition to the bstetricmanagement aspectfecial attention should be given to the following
a. ldentifydengue illness early
b. Differentiate DHF from DF at the early stage@nward bed side ultrasound scan of the
abdomen and chest to identify fluid in body cavities and spaces)
Manage DF patientsith the assistance of the medical team
d. Identify early andefer DHF patients to the medical team
e. Inform and pdatepatient gamily regularly andto discuss anynterventiors in advance

(counsdiing).
5.3 MANAGEMENT ACCORDINGO TRIMESTER BY WH®I AND WHERE?

All pregnant patients with fever irrespective of the trimester, should be first admitted to the
Obstetric ward where initial assessment and managementspiag to be decided. Further

management should lde@ne inconsulation withthe medical team.
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Suggested place of management is as follows, to be decided with the consensus of Medical al

Obstetricteam;
. . . 3 Trimester
st nd
Clinical Status 1t Trimester 2" Trimester (not in labour)
DF in Whom | ©OPstetric and Obstetric and Obstetric and
uncomplicated and Medical team Medical team Medical Team
complicated
pregnancy Where | Obstetric Ward | Obstetric Ward | ObstetricWWard
DHE in Whom | Medical and Medical and Medical and
uncomplicated Obstetric Team | Obstetric Team | Obstetric Team
pregnancy Where | Medical Ward | Medical Ward HDU
HDU HDU MICU
DSSor DHFin Whom Multi-disciplinary | Multi-disciplinary | Multi-disciplinary
complicated Team Team Team
pregnancy
(eg. GDM, PIH, MICU MICU MICU
pre-eclampsia, Where | ©" refer to or refer to or refer to
HELLP, pla@nta Tertiary Care Tertiary Care Tertiary Care
previa) Center Center Center

Pregnant fever patients presenting iroch should be resuscitated in ETU and admitted to

HDU/MICU for further managment with the involvement ofiulti-disciplinary team.

5.4 ASSESSMENT OF PATIHNONCE ADMITTED TARELEVANT UNIT

A. Obstetric assessment should be done daiimore often depending on thrienester
B. Medical assessmeshould include
1. Febrile phase monitoringpatient not leaking yét Ref.5.4.7)
2. Critical phase monitoring in patient with plasma leakagRef. 5.4.2)
C. Investigatiors;
1. Serial Full Blood Counts
2. Radiological assessmenbedside ultrasound scan of the abdomen and chest on
admission and thereafter daily more frequentlyto detect plasma leakage as

early as possible.
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5.4.1 FEBRILE PHASE MONIRING

All pregnant women are at higisk of severe disease and complications. Theresboeld be closely

monitored untifull recovery.

1 Once admitted all pregnant womwiith dengue shouldbe closely monitoredin order to
identify leakingandbr bleedingirrespective of platelet count
Monitoring to bedoneby trained nursing officer(s).
Monitoring of temperature, BP, pulse pressure and CRFT shouttbbe3 hourly using
the standardrFebrile Phase lhitoring Chart(see Annexure)l

1 Charturine output 4ourly (minimum 150ml every 4 hoursf pre pregnant body weight is
50kg or morgand naintaininput output chart

1 Essentially monitor inward PCV6 hourly. Direct venousPCV (measuredby Micro-
haematocritmaching is a bettermassessment of peripheral perfusion than laboratory HCT
(obtainedthroughHaematology Analyzer)
Daily FBC and other invegtatiors asnecessaryd.g.LFT).
Notify on-call doctorif any highrisk featuresare noticedwarning signsderangement of

vital signsreduced UORNd rising laematocrij.

5.4.2 LEAKING PHASE (CRITCAL PHASE) MONITOR®I

1 The critical (plasma leakage) periodRHiF typically starts around the time of the transition
from febrile to afebrile stage.

T When leaking has st@d more intense monitoring of parameters on hourly basis is
necessary

1 In a pregnant women with dengue illness when the platelet count @igx10/L
anticipate leaking shortly. In such patients performing HCT/PCV 3 haulikely to show
a rising trend.

i Establish two IV accesses using lalgee(preferablyl8 G) IV cannule.
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Following parametersreto be monitored during the criticahase oDHF in theHDU using the

Critical Phase Monitoring Charsée Annexure)2

Monitoring Parameters Frequency

General wellbeing:
A Appetite, vomiting, bleeding, giddiness, intens
thirst, restlessness, clouding odnsciousness

A At leasttwice-daily

Vital signs:
A Temperature, PR, BP, PP and RR Ihyiti - A In Non-shock patientsourly
para monitoy A In shock patientgvery 15 minutes
A Pulse volume and CRFT (until BP is restored)
Hematocrit (HCT/PCV):
A In uncomplicatedHF A Every 3hours
A In unstable patients or those with suspected/| A More frequently inecessary

massive bleeding
A Administration of fluid bolus (NS/Dextran A Before and afteeach fluid plus

40/blood)

Urine output:

A Maintainedurine output a0.5-1.0 ml/kg/h A Measure 3 hourly and calculate
(calculatedor prepregnancypodyweight). for every hour.

PreferredJOP in pregnancys 0.75ml/kg/h

5.5 GENERALPRINCIPLES OF FLUIMANAGEMENT IN DHF
5.5.1 FEBRILEPHASE

9 Liquids with electrolyte solutions (minimal use of water) at least double thgregmant
body weight forone hour approximately 2,500ml/24 hours (for a maximum body weight
of 50kg=100ml per hour)e.g.: pre pregnant BW 40kg~luids 80ml/hr.1 unable to take
orally, give partly IV.

1 Expected tine output couldbe calculated according tthe pre-pregnantbody weight
(measured 4 hourJye.g. >50kg pre pregnabody weight woman, urine outpsitouldbe
at leastl50ml for 4 hrs (0.75ml/kg/hr)
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5.5.2 FLUID THERAPYIN NONSHOCKDHF PATIENTS DURING CRICAL PERIOD
(ORALAND IV)

Fluid management in the leaking phase of dengue is of utmost importance. If too little fluid is given
during leaking, patient nyago into shock and may even die. On the other hmamuch of fluid
will lead to fluid overload, which can also lead to death.

Deciding the onset of the critical phase is very important for fluid management.
The amount of fluid and type of fluid given at a particular time will depend on
o the place (hev many hours elapsed from the beginning) of the critical phase the
patient is on
o the amount of fluid useflom the total fluid quota up to that time of the critical phase;
o haemodynamic status and urine output;
o haematocrit (PCV).

T Once started, plasma legeagradually increases, reaching a peak usually around 24 hours
(around the mideé of the critical phaseHowever, high rate of leaking does not perfist
more than a few houend then it slows down.

1 In most patients, the leak is not significant enotiglcause haemodynamic instability.
Therefore, they would not require much attuant of the fluid intake.

1 However, in some patients the leak can be significant enough to cause haemodynami
instability. Identification of such patients and adjusting fluithke will prevent them from
going into shock.

i Total Fluid Quota (TFQ) shouldbmani pul ated according to
status, PCV and UOP as too much fluid could lead to fluid overload and too little fluid can
lead to shock.

1 Amount of fluidcan be gradually increased during the critical phase depending on the neec
but should be gradually reduced during the latter part of the critical phase

i If the PCV continues o0 i ncrease ofr i f the patientéo
abnormal, this inidates significant reduction of intravascular volume.

o] Amount of fluid should béncreased in this instance if this happens during the early or

middle part of the critical phase. (note: see also the indication for blood transfusion)
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o] However if this happen in the second half of the critical phase with increasing PCV,
Dextran40 bolus(500ml over one hour for body weight of 50 kg or more) should be
given provided adequate amount of fluid was given during the first half of the critical
phaseand thereaftefluid should be reduced.

1 Delayed treatment of intravascular hypovolaemia esult in prolonged shock, leading to
organ failure with a high mortality.

9 If the patient is haemodynamically stable (rafrock DHF), the TFQ should spread over 48
hours. In a hemodynamically unstable patient (i.e. presenting in shock), TFQ can be given
over 2436 hours.

T Once two thirds of the fluid quota is ov
patient neeslcontinuation of crystalloids, colloid or oral fluids

1 With adequate fluid replacement haemodynamic parameters should be statble Bi@P
should beat least 0.7&l/kg/hr.

9 Fluid replacement should not be aimedhatmalizingthe PCV. If the PCV remains around
more than 10% of the baseline (e.g. PCV off3Be baseline PCV is 30) fluid replacement
is adequate provided haemodynamitapaeters and UOP are satisfactory.

1 Ifthe PCV increases by more than 20% from the baseline, this indicates continuing significan
plasma leakage. Shgatients need more fluigr Dextrarr40) even if the haemodynamic

parameters and UOP are normal.

Calculation of the total fluid quota for a patient during the critical phase

During thecritical phase a measured amount of fluids (both oral and IV) should be given.

1 Fluid requrement, both oral and intravenous, in critical phasecakulated as M+36
(Maintenancer 5% defici) usingthe pre-pregnancyweight (takingmaximumweightas50kg =
4600ml/48hr¥. If pre pregnant weight is <50laglculate TFQ as given below;

M + 5% is calculated as follows

- Forthefirst10 g - 100ml/ig
- Forthe second 10 - 50ml/kg
- From20Kg and above up to 50kg - 20ml/kg

(5% defict is calculated as 50nkig up tomaximum of50kgof pre-pregnancy body weight)
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1 While it is not necessary to adherehis fluid volume strictly, one has to keep in mind that
exceeding this may lead to fluid overload.

For pregnant women in DHF with pre pregnant body weightO60kg, recommended

fluid quota during Critical Phaseis 4600 ml (both oral and 1V) spread over 48irs.

Adjusting fluid in DHF:

T If a patient, who is on maintenance fluid volume (e.g. 100 mi/hour), drops the outputthafess
0.75ml/kg/hour for 34 consecutive hours, increase the fluid volume to21%% mi/hour for 34
hours. Look for other evidence of plasma leakage. If the bugmains low, increase the fluid
further to 156175 ml/hour forthe next 23 hours. On the other hand, if the output improves,
same fluid volume can be continued for anoth&rturs and reassess the parameters together
with PCV).

o If the output does namprove with increase of fluid and if the PGhtreasesincrease the
amount of fluid furthe (to 206250 ml/hour). However, such high fluid rate should not be
maintained for many hours #&e patient can get overloaded. If the quit does not improve
with this high rate of fluidfluid should be changed to &kiran bolus.

o If the output doe not improve with increase of fluid and if the PCV rersaame or
decreases, possibility of bleeding and therefore a blood transfusion should be considered.

1 Same fluid adjustment can be applied if other haemodynamic parameters become unstable.

9 Decisin on fluid therapy (adjustments) should be made on pashmeters monitoregbulse
pressure/ HR/ BP/ UORNd capillary haematocrit (PCV)

1 Decision to give whatype of IV fluid (normal saline/Dextrai#0/blood) should be based on

inward PCV andjuantity @ fluid already used

5.5.3 INDICATIONAND ADMINISTRATIONDF 10% DEXTRAMNO:
1 Signs offluid overloadwith high haematocrit

o Dyspnea, tachypnea

o Puffy eyelidstense/distended abdomen

o Positive lung signs: crepitation, rhonchi, wheezing

Guidelines for Clinical Management of Dengue Infection in Pregnancy Page31



1 Persistery high PCV>30% haemoconcentratiofor >3 - 6 hoursdespite adequate crystalloid
resuscitation
e.g. if baseline PCV is 35 a 10% rise is 3.5 and therefore 30% ris&x3 3 10.5 (A 30%
haemoconcentration = 35+10.5 = #&)5Therefore, PCV of >45% for 3-6 hrs is an ndication

for Dextran40.

10% Dextrar40 is effective in DHF/DSS patients with severe plasma leakage or those with signs anc
symptoms of fluidoverload lecause of its hypeysmolality. It hasan osmolaity 2.7 times that of
plasmaand it produces plasmalme expansion by virtue of its highly colloidal starch structure
Dextrar40 is a plasma expander and can hold the volume better than orgistalll other colloids

that are iseoncotic to plasma. Other colloidal solutions including Fresh Frozen Pl&$tRa&nd 5%
Albumin are in the plasma substitution graigsmolality = plasma); thereforis not effective and

will worsen fluid overload.

How to give Dextran40*
Dextran40 is given as a bolus only during thetical phase of DHFandvolumeshould beadded to

the total fluid quota (M+5%).

1 Always give in a bolus dose:
o 10 ml/kg/hr in<50kg pre pregnant weight
o 500mlhrinO5 0k g p rteveightata nrea n
1 Do PCV before and immediately aftBextran bolus
o If PCV drops > 10 points, considggnificant bleeding
o If PCV drops below baseline, considgeeding
I Maximum dose
0 30 ml/kg/24 hrs irk50kg prepregnant woman
o 1,500mli24hrsi n OS5 epkegnanpwoman

*Source: Professor Siripen Kalayanarooj (MD), WHO Collaborat
Centre for Case Manaaement of Denaue/DHF/DSS. Banakok. Thail
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Clinical and laboratory parameters indicating adequacy of fluid resuscitation/therapy
9 Clinical parameters:

o Improvement of general welbeing /good orientation & mental state
o Warm peripleries with CRFTO 2 s ec
o Adequag urine output(>0.75ml/kg/hr)
1 Vital signsand biochemical parameters
0 Stable BP withmaintainingpulse pressureore than 30mmHg
0 Reduction in tachycardia or normalization of heaté
0 Reducingiachypnea or normalization of respiratory rate
Improvement m metabolic aiclosis and lactate level§20% decrease in two hours

improves survival

1 HCT/PCV:
o0 Decrease in HCT ( itheface of lmemodynamic stability)

5.6 CHALLENGES IN RECOGNON OF PLASMA LEAKGE IN PREGNANCY

1 Hyperemesis during first trimester of pregogmesembles warning signs of leaking which
may delay the recognition afHF.

1 The lower baseline HCT after the second trimester should be noted. Establishing baselin
hematocrit (by doing FBC) during the firstd2ys of fever is essential for early recdigm
of plasma leakage (to detect rising towards 20%).

1 During pregnancwide pulse pressure (PP) may delay the detecticompensated shock
(consider P25 mmHg as cut off pointgnd bw baseline BP may delay the detection of

hypotensive shock
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CHAPTER 6 PARTURITION MANAGEMENT IN DENGUE

In a pregnant woman with dengilleessin labour, delivery should take place in a hospital whare
team comprising of Obstetiam, Physician, &diatrician/NeonatologistAnaesthetist/Intensivist

(Multi-Disciplinary Teamandblood/blood componentare available
6.1 TIMING AND MODE OF BLIVERY

Outcome of dengue illness in latérd trimester particularly ifawoman is in labour,an be

unfavorableunless the delivery is planngdoperly.
In view of possible high mortality as a consequenceetifvery it is advisable to;

1. Avoid Induction of labour or elective Caesareatt®n during thecritical phase of the
illness. Itis best tdelay untilthe critical phase is over atttepatient reachegcoveryphase
However, if the delivery is inevitahldelayit until the platelet counmesumsto recover and
increaseto over 5&10°%L (occasionally therapeutic plalet transfusions male needed
before intervention).

2. If prematire labour occurs duringitical phase, it is advisable to delay the delivery until the
leaking resolves by usingcolytic drugs such as Nifedipin®r Atosiban Atosiban is an
FDA approved oxytocin receptor agtmist currentlynot available in Sri Lanka)ln a
normotensive patient Nifedpine does not reduce the blood pressure significantlyrhe
most commonly used regimen for acute tocolytic treatment is 20Miifedipineinitially,
and if contractions persishd no hypotension, followed by another 20mg 30 minutes later.
Followed up with20mg 8 hourly(Avoid in cardiac disease ariypotension with BP less
than 90/50mmHgcautioned intachycardia) Due to vasodilatatioinducedby Nifedipine
maternal monitoringtsuld be intensified.

3. If it becomes mandatory or indicatatie delivery by Induction of labour or a &sarean
sectionmaybe considered during eaffigbrile phase of the illness fwre the onset adritical
phasewhen the platelet count is above 130%L. It is recommended to make this decision
by the multidisciplinary team(MDT). In suchaninstanceindication and reasons for delivery

should bewell documented
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4, During thecritical phase vaginal delivery @aesareanestion should be undertakenlpif
the mother 6s | i f edevelegpsparitanaous sakour auringtthis eritfila t i
there is adetal indication (Betal Distress) for deliveryt is recommendedot to intervene
and deliver during critical lpase. Patient anelativesmust be counsked about therisk to
pregnant wonmeaanédat this iinfe(either by hduction or Cesarean section).
This decision should be taken by the mdigciplinay team and indication and reason for
nonintervention should be well docunted.

AIM OF TIMING AND MODE OF DELIVERY

Irrespective of the outcome for the baby, priority should be given to saeingtho t h e

1 Pregnant women should be monitored closely for \sighs and bleeding while close
continuous éetal monitoring is required to detecetal compromise
Blood grouping and cross matching must be done for all dengue patients antidiglading
Normal/instrumental deliverin these patients should be conducted under close supervision
of the Obstetrician.

1 Majority of patiets can be allowed to progress spontaeous vaginal delivery in the
convalescentrécovery phaseElective deliveryis best &oided in diagnosed Dengue patient
until patient recovers with a platelet count x50°/L.

1 Intense active management of third stage of labour in preventing postpadumrithage is
required bythe use of IVuterotonic agent Follow the National Obstetric Guideline
regarding active management of third stagbaur. Since this is a highisk situation give
051U of Oxytocin slow IV bolus (No IM injections due to bleeding tendency in Dengue).
This should be followed bgxytocin 10 1U per hour as a conceated infusiori standard
follow up infusion can cause fluid overloadlternatively Misoprostol (800micrograms)
could be used rectallfergometrine is best avoided in women witiipotensionin DHF
(vasoconstriction caused by it camrsen visceral ischaea).

1 InNVD or LSCS it is advisable to replace the estimated blood volume lost concomitantly. In
such patients its important tamonitor vital parameters and haematocrit (PGk&quently

until stable.
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6.2 RISK OF COMPLICATIOS

INTERVENTIONS

IN PREGNANT

WOMENBY OPERATIVE

7 Correct Hb>10

1 Optimize organ
function

1 Beready to manage
major post- partum
haemorrhage, DIC

1 MDT discussion

Phases of  |Before| Febrile phase | Critical/leaky phase Convalescent phase After
illness illness| (153 days) (48hfollowing febrile Recovery
phase)

Clinical and 1 Fever, 1 Rising WBC >5,000 | A'i Appetite Improved
laboratory headache, {1 PLT dropping B Bradycardia
findings myalgia <130x10°/L Ci Convalescent Rash

f LowWBC | T Rising HCT /ltching

 PLT>10x10° |  USS evidence of | DT diuresis

1 Normal HCT fluid leak WBC normal

T No evidence PLT rising >50x16&/L

of fluid leak PCV normal

Risk MODERATE RISK
category
Place of Pre op Ward (HDU/ICU) (HDU/Ward)
management Post op Level lI-11l critical care | Level 1-11 Critical care

HDU/ICU
Specific Ix 1 NS1Ag 91 NS1Ag and IgM 1 1gM/IgG
before 1 PLT 1 PLT, Hb, HCT 1 PLT, Hb, HCT
delivery & { Hb, HCT {l Coagulation, {l Coagulation,
operative 1 USS- ROTEM ROTEM
Intervention abdmen&  USS- abcbmen& 1 SGOT/SGPT

chest chest
1 SGOT/SGPT

Specific 1 MDT 9 Correct PLT 9 Correct PLT
precautions discussion >50x10/L >50x10/L
before 1 Correct deranged | 1 Correct deranged
operative coagulation coagulation
intervention (ROTEM) 7 Correct Hb>10

1 Be ready to manage
PPH

1 Beware of sepsis in
the presence of IUD

9 MDT discussion
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Management followingmulti -disciplinary team (MDT ) discussion

Risk category Possible indications for Caesarean section during Dengue illness
Moderate risk | First 2 days of fever with PLT>130x10/L and no USSevidence of fluid
Early febrile leak:
phase Foetal - Latefoetal heart rate decelerations during labour, evidenaetdlf

hypoxia
Maternal- PastCS in labour
High-risk Bleeding placenta praevevenwithout hypaolaemia
Late febrile Failed instrumental delivery
phase

3 day of fever when PLT<130x10/L, but no USS evidence of fluid leak:
Only to save -tel.significant flaeentél sbruptior
maternal cardiorespiratory distress due to a caum tian Dengue

Very high-risk [Onl'y to save the motherds |ife
Critical phase (e.g.significant placental abruption, maternal cardiorespiratory distress d
a cause other than Dengue

Moderate risk | Foetal compromise
Maternal compromise, deterionagi but compensated maternal medig
condition, postponed CS during febrile or critical phase

Normal risk operation at shortotice but no clinical urgency amdective CS
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CHAPTER 7 MANAGEMENT OF OMPLICATIONS OF DHF DURING
PREGNANCY

Common complicatiosiof DHF both in pregnant and negregnant womesre seen as a result of
prolonged shockandfluid overload. Due to prolongd shock as a consequené@madequate fluid
therapy andfailure in aggressive resuscitationthe patient may developeavy bleedingandmulti
organ dysfunction. Fluid overload is commonly due to inappropriate fluid thenaptyguided by
monitoringparametersesulting inrespiratory distress requiringnilation.

7.1 MANAGEMENT OF SHOCK

7.1.1 IV FLUIDTHERAPY FORHFWITH COMPENSATEBHOCK INPREGNANCY

Pulse Pressure <25 mmHg

'

Urgent HCT, Blood sugar + Oxygen
IV (NS) 10ml/kg/hr (or 500ml/hr in B.Wt 2 50kg)
If no improvement repeat once

l Improvement No improvement l
///'
Reduce the rate of IVF 7 Check ABCS
7353351.5ml/kg/hr _—
| (in adults 350 250 150 /// 1
-100->» 80 - 40 2KVO) Increase in Decrease in
| and HCT HCT
| stop at 24 + hrs l
Dextran-40 in NS 10mi/kg/h Packed Red Cells
(500ml/hr asa bolus) Smi/kg
|
HCT Decrease by HCT Decrease by Improvement
>10 points <10 points
or below baseline l
l e Reduce the rate of IVF

753> 1.5ml/kg/hr
Pac*:‘:ﬂﬁ: Cells Improvement ——— | (in aduits 3502250 150
=100 < 80 - 40 >KVO)
| and
stop at 24 + hrs

No improvement

|

Check ABCS again
plan for ICU Admission

Source: Professor Siripen Kalayanarooj (MD), WHO Collaborating Centre for Case Managen
Dengue/DHF/DSS, Bangkok, Thailanc
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7.1.2 IV FLUIDTHERAPY FORHFWITH DECOMPENSATESHOCK INPREGNANCY

Guide for the rate of IV fluids in profound shock after initial

resuscitation
. 10
£ 9
%“ 8 10 -5 mi/g/h
E 7
g2 6
S: 5 S - 3 mi/kg/h (1p0-120 mi/h)
Z a4
g 3 b 3 - 1.5 mi/kg/
";: 2 1.5 mi/kg/h
1
0] 06 12 18 24

Time (Hours)

Source: Professor Siripen Kalayanarooj (MD), WHO Collaborating Centre for Case Managen
Denaue/DHF/DSSBanakok. Thailand.
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