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Case Report: Dengue Virus Infection Triggering Thrombotic
Thrombocytopenic Purpura in Pregnancy
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Abstract.

We report a case of thrombotic thrombocytopenic purpura (TTP) that immediately followed symptomatic

dengue virus infection in a pregnant lady. The patient developed dengue fever at 16 weeks of gestation, resulting in
spontaneous abortion. Subsequently, fever reappeared with persistent thrombocytopenia and jaundice. Investigations
revealed microangiopathic hemolysis; there was no evidence of disseminated intravascular coagulation. The TTP episode
resolved after six cycles of therapeutic plasma exchange with fresh-frozen plasma. An ADAMTS13 (a disintegrin and
metalloprotease with thrombospondin type 1 motif 13 repeats) activity assay, done during convalescence, showed normal
activity. The patient had an uneventful second pregnancy and has remained free of TTP recurrence for more than 2 years
now. We review the pathophysiological basis of TTP in dengue infection, and suggest that jaundice with disproportionate
elevation of serum aspartate aminotransferase level in a patient with dengue should arouse the suspicion of TTP.

INTRODUCTION

Thrombocytopenia is a characteristic finding in patients with
symptomatic dengue virus infection." Although its pathogenesis
is attributed to dengue virus-induced bone marrow suppression
and immune-mediated clearance of platelets, > biochemical
changes similar to that of thrombotic thrombocytopenic pur-
pura (TTP) have also been described in dengue.* However,
clinically manifested TTP is seldom seen in dengue. Here, we
report a case of overt TTP following dengue virus infection in
a pregnant woman.

CASE REPORT

A 25-year-old woman, a primigravida, presented to us at
16 weeks of gestation for fever, body aches, and vomiting since
2 days. The fever was high grade, and she had had about five
episodes of non-bilious vomiting. She had no bleeding mani-
festations. Physical examination revealed a conscious, febrile
patient (temperature 103.4°F) with mild pallor and congestion
of palpebral conjunctiva. There was no rash, petechiae,
icterus, or lymphadenopathy. She was tachycardic with a
pulse rate of 140 beats/minute, and her blood pressure was
116/70 mmHg. Examination of systems was unremarkable.
She had been investigated at another facility where a blood test
for dengue nonstructural protein 1 (NS1) antigen was found
to be positive.

She was admitted with a provisional diagnosis of dengue
fever in pregnancy. Her blood counts on the day of admission
were hemoglobin 7.5 g/dL, total leukocyte count 9,200 cells/uL,
and platelet count 130 x 10°/pL. She was treated with oral
acetaminophen 500 mg qid and intravenous crystalloids to
maintain adequate fluid intake. On Day 2 of hospitalization,
she complained of bleeding per vaginum and was transferred
to the labor room in view of threatened abortion. One day
later, the patient spontaneously expelled the dead fetus, and
instrumental evacuation of retained products of conception
was done.
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By this time, her platelet count had dropped progressively
to 9 x 10°/uL and the hemoglobin was 6.9 g/dL (Figure 1).
She received packed red cell and platelet transfusions. Her
fever, which had subsided by then, reappeared on Day 4 with
spikes of 101°F-103°F. She had developed facial puffiness and
pedal edema, and scleral icterus was also noted. A chest radio-
graph showed small pleural effusions bilaterally, and abdominal
ultrasonography revealed moderate amounts of free fluid.
There was a prominent derangement of liver function tests:
total bilirubin 2.9 mg/dL (indirect fraction 70% ), serum albu-
min 2.9 g/dL, aspartate aminotransferase (AST) 1,246 TU/L
(upper limit: 40 IU/L), and alanine aminotransferase (ALT)
312 TU/L (upper limit: 45 TU/L) (Figure 2). Her blood counts
showed marked leukocytosis (total white cell count 42,400 cells/
uL). She became progressively disoriented and irritable. At
this stage, we considered the possibilities of dengue-associated
acute liver failure and postabortal sepsis, and initiated her on
the treatment of hepatic encephalopathy and broad spectrum
antibiotics. But, her sensorium worsened further, and she
needed mechanical ventilation. A computed tomographic scan
ruled out intracranial bleed and cerebral infarct.

A peripheral blood smear at this juncture revealed fragmented
red cells; a few nucleated red cells (3/100 white blood cells) were
also present. There was neutrophilic leukocytosis and severe
thrombocytopenia. Serum lactate dehydrogenase (LDH) level
was elevated (> 2,000 TU/L [upper limit: 200 IU/L]). The pro-
thrombin time was repeatedly normal (14.7-18 seconds; control
13.5 seconds; international normalized ratio 1.1 to 1.4), and a
test for fibrin degradation products was negative. Despite the
supportive measures, platelet count and hemoglobin dropped
further to 6 x 10*/uL and 5.0 g/dL, respectively. Tests for hepa-
titis B surface antigen and IgM antibodies to hepatitis A and E
viruses were negative. She also tested negative for human
immunodeficiency virus (HIV). Blood cultures remained ster-
ile. A direct Coombs test was negative, ruling out immune-
mediated hemolysis.

Features of microangiopathic hemolysis, thrombocytopenia,
fever, and altered sensorium without any evidence of dissemi-
nated intravascular coagulation (DIC) strongly suggested a
diagnosis of TTP. She also developed ecchymotic skin lesions
over the limbs. Following this, on Day 8, therapeutic plasma
exchange with fresh-frozen plasma was started. A repeated test
for dengue NS1 antigen and dengue IgG antibody (sample
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Ficure 1. Serial changes in blood counts since hospital admission
up to discharge and the relation to therapeutic plasma exchanges.
The solid triangles along the x axis indicate the timing of therapeutic
plasma exchange sessions. TLC = total leukocyte count.

drawn on Day 12 of symptoms) returned positive. The patient
received six plasma exchanges over the next 8 days. Her
platelet counts gradually increased to 46 x 10°/uL (Figure 1)
on which plasma exchanges were stopped. Subsequently, the
platelet count further rose to 342 x 10*/uL, serum LDH level
dropped to 739 IU/L, and the liver function tests normalized
(Figure 2). Her sensorium also improved, and she was weaned
off the ventilator and extubated on Day 11. Her hemoglobin
recovered to 10.7 g/dL, and a repeat peripheral blood smear
examination revealed no features of hemolysis. The later part
of her hospital stay was punctuated by nosocomial sepsis
(infected hematoma of right upper limb) which was presump-
tively treated with meropenem and clindamycin. She was
discharged home on Day 20.

An ADAMTSI13 (a disintegrin and metalloprotease with
thrombospondin type 1 motif 13 repeats) activity assay (fluo-
rescence resonance energy transfer assay; Mayo Medical
Laboratories, Rochester, MN) was done about a month after
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FIGURE 2. Serial changes in liver function test parameters since
hospital admission up to discharge. The solid triangles along the x axis
indicate the timing of therapeutic plasma exchange sessions. ALT =
alanine aminotransferase; AST = aspartate aminotransferase.

discharge, and it showed normal activity (100%; reference
value > 70%). Tests for antinuclear and anti-cardiolipin anti-
bodies were also negative. About 3 months after hospital dis-
charge, the patient conceived again. She went on to have an
uneventful pregnancy (with periodic monitoring of platelet
count and hemoglobin), and delivered a healthy baby at term.

DISCUSSION

This patient had TTP as evidenced by the presence of
microangiopathic hemolysis, thrombocytopenia, fever, and
altered sensorium. We could exclude alternative explanations
such as DIC and HELLP (hemolysis, elevated liver enzymes,
and low platelets) syndrome for the following reasons: there
was no laboratory evidence of DIC except for thrombocyto-
penia and she did not have preeclampsia. Further, a prompt
response to plasma exchange also supports a diagnosis of TTP.
We could not estimate ADAMTS13 activity during the acute
phase. Nevertheless, demonstration of ADAMTS13 deficiency
is not essential to make a diagnosis of TTP, and about two-
thirds of TTP patients would have normal ADAMTS13 activity.”
However, we estimated ADAMTS13 activity during convales-
cence to rule out inherited deficiency and to predict the risk of
relapse. One component of the classical pentad of TTP that
was missing in our patient was renal dysfunction. But, the pen-
tad is observed in less than 10% of patients with TTP.>

Our patient had a documented symptomatic dengue virus
infection. Detectable levels of IgG antibody in the acute phase
generally suggest secondary dengue infection. But, IgG anti-
body is detectable in a considerable proportion of primary
infections after Day 10 of symptoms. Hence, it is unclear
whether our patient had a primary or secondary dengue infec-
tion. The timing of symptomatic dengue infection immediately
preceding the onset of TTP raises the possibility of dengue
infection triggering TTP. Infections are well-recognized triggers
of TTP episodes. Even in those with inherited deficiency of
ADAMTSI13, majority of TTP episodes are triggered by pre-
ceding infections. In the French TTP registry, 41% had infec-
tions at diagnosis.6 Viruses such as HIV, human parvovirus B19,
and hepatitis C virus are known to be associated with TTP.”~

Dengue virus infection, however, is not a recognized trigger
of TTP. Notwithstanding, pathophysiological similarities between
TTP and dengue are well known.'” Increased levels of von
Willebrand factor (vWF) including presence of abnormal vWF
multimers and decreased levels of ADAMTS13 are described
in severe dengue infection.*'"!'> These changes are the hall-
mark of TTP."* Yet, until very recently, symptomatic TTP has
not been reported in patients with dengue. The first and only
published report so far is of a 45-year-old man from Brazil,
who developed thrombotic microangiopathy following symp-
tomatic dengue virus infection, which improved with 11 plasma
exchanges.'® The patient had transient ADAMTS]13 deficiency
attributed to IgG autoantibodies against ADAMTS13. It has
been observed that ADAMTS13 activity levels in severe dengue
recover quickly, which might explain the normal ADAMTS13
activity seen in our patient during convalescence.

A clinically important question is when to suspect TTP in a
patient with dengue. Jaundice, as such, is a rare physical sign
in dengue. In a study of 644 Vietnamese adults with dengue,
only 11 (< 2%) had jaundice.'> In almost all such instances,
jaundice is attributable to liver involvement, and rarely den-
gue might cause acute liver failure.'” In dengue-associated
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liver involvement, serum AST level is slightly higher than
ALT level, and prothrombin time is usually prolonged.'> We
suggest that, when jaundice is accompanied by disproportion-
ate elevation of serum AST level and persistent thrombocyto-
penia, as noted in this case, one should suspect TTP especially
if the prothrombin time is normal.

Apart from infections, pregnancy is another recognized
trigger for TTP. But, in the absence of preeclampsia, pregnancy-
associated TTP typically manifests during the late second to
early third trimester (24 + 9 weeks).' However, our patient
developed TTP earlier than this, at 16 weeks of gestation.
Moreover, pregnancy-associated TTP often recurs in subse-
quent pregnancies.!” For these reasons, pregnancy was unlikely
the immediate trigger in our patient. However, it is possible
that dengue virus infection in pregnancy acted as a two-hit
phenomenon resulting in TTP.

Dengue in pregnancy per se is considered a high-risk clinical
category.'® With the spread of dengue to previously non-
endemic areas," dengue is increasingly becoming a disease of
the adults rather than children. However, published informa-
tion on dengue in pregnancy is sparse. Recent reports indicate
that dengue in pregnancy is associated with poor fetal and
maternal outcomes such as miscarriage, low birth weight, pre-
term birth, and maternal death.2°* One should be cautious
while generalizing the findings from individual case reports,
but they are useful for generating hypotheses. This case report
exemplifies the fact that dengue in pregnancy is a ripe setting
for the development of TTP. Whether TTP could be a patho-
physiologic mechanism responsible for the poor maternal and
fetal outcomes in pregnant women with dengue, is an interest-
ing possibility that merits further study.
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