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Case Study

Anemia and thrombocytopenia after delivery: a case study
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Abstract

A case with the rare, life threatening thrombotic thrombocytopenic purpura (TTP) was discovered after delivery. Diagnosis was delayed because of the unusual
presentation without purpura and the similarity to hypertensive disorders.

We describe a patient just after delivery with proteinuria and severe thrombocytopenia, platelets declined to 18x109/L. Thrombotic thrombocytopenic purpura (TTP)
was suspected. TTP was confirmed by determining the activity of the ADAMTS-13 enzyme, which was 0%. Our patient was referred to a tertiary unit, where therapy
for TTP was started by prednisone, plasmapheresis and red cell and platelet transfusions.

In this case study, the diagnosis of TTP was delayed due to the similarity to pre-eclamptic disorders and the absence of clinical features of TTP. In this case a baby

was born after intrapartum fetal distress. Further research is required to determine whether TTP may contribute to this.

Introduction

Thrombotic thrombocytopenic purpura (TTP) in pregnancy is
rare, and can be a diagnostic challenge because of its clinical similarity
to pre-eclamptic disorders. Without treatment, mortality rate of TTP
is more than 90%, therefore early recognition of TTP is important.
Treatment with plasma transfusions and plasmapheresis decreases
the mortality rate to 20% [1]. We report a case of TTP discovered
postpartum. Written consent of the patient was obtained.

Case presentation

A 25-year-old healthy primigravida of Polish nationality was
admitted to our hospital at 40 weeks of gestation for obstetric pain
control at 5-cm dilation. Antenatal checkups had taken place in a
community-based primary care facility for midwifery. Due to rapid
progression in dilation, no pain relief could be started. During the
second stage of labour, intermittent auscultation demonstrated fetal
heart rate decelerations persisting after the contractions. Continuous
electronic fetal monitoring confirmed fetal distress, therefore a vacuum-
assisted delivery was performed. After three tractions a boy was born of
3470 grams, on the 20-50™ percentile for gestational age. Apgar scores
after 1, 5 and 10 minutes were respectively 6, 8 and 9. Arterial umbilical
cord pH was 6.98 with a Base Excess of -16.7 mmol/L. Placenta delivery
was spontaneous and complete, with good contraction of the uterus
and total blood loss was 500 millilitres.

After the afterbirth, the patient became pale and temporarily less
responsive. Vital signs demonstrated a heart rate of 126 bpm, blood
pressure 74/36 mmHg, oxygen saturation 98% and temperature 37.2°C.
Intravenous fluid replacement corrected the hypotension. Inversion of
the uterus was ruled out by physical examination and trans-abdominal
ultrasound.
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Laboratory findings revealed a severe anemia with hemoglobin of
6.3 g/dL and thrombocytopenia with bloodplatelets of 26 x 10°/L. The
patient was diagnosed with HELLP (hemolysis, elevated liver enzymes,
low platelets) syndrome. Expanded laboratory analysis demonstrated:
uric acid 0.50 mmol/L; creatinine 104 umol/L; aspartate transaminase
(AST) 52 IU/L; alanine transaminase (ALT) 18IU/L, lactate
dehydrogenase (LD) 861 IU/L). We started preventive anticonvulsant
treatment by intravenous magnesium sulphate, and the patient was
given a blood transfusion of packed red blood cells.

The neonate was examined by the pediatrician and admitted to the
neonatology department. Blood platelets of the neonate were normal
(170 x 10°/L). Because of rapid clinical recovery, no blood test was
performed to determine pH again until the neonate was 4 hours old. At
that time pH was normalized at 7.35 and base excess was -5.

On the sixth day postpartum our patient was still anemic despite
six packed red blood cells transfusions. Hemoglobin level was 6.9 mg/
dL and platelets declined to 18 x 10°/L. The diagnosis was revised,
thrombotic thrombocytopenic purpura (TTP) was suspected. TTP was
confirmed by determining the activity of the ADAMTS-13 enzyme,
which was 0%. Our patient was referred to a tertiary unit, where
therapy for TTP was started by prednisone, plasmapheresis and red cell
and platelet transfusions. The activity of ADAMTS-13 rose to 56% after
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the first plasmapheresis, to 65% after the second and blood platelets
increased to 143 x 10°/L. After six plasmapheresis treatments the
patient was discharged from the hospital to the outpatient clinic, where
she received two more plasmaphereses at 8 and 12 days postpartum. At
the 12" day hemoglobin was 11.8 g/dL, thrombocytes 485 x 10°/L and
LD 240IU/L.

In retrospect, in this case signs of pre-eclampsia, HELLP syndrome
or TTP appeared to have been present before labor. At the last
antenatal checkup, at 39 weeks and five days of gestation, the patient
had complained of peripheral edema and had been tested positive for
albumin by an automated reagent-strip reading device, with a normal
blood pressure of 118/72 mmHg. Two days later she was examined
again and still had isolated proteinuria. Because of the absence of
hypertension and other signs of pre-eclampsia, the patient was not
referred to an obstetric unit. After the afterbirth, the patient collapsed
and showed signs of severe anemia and thrombocytopenia, which were
primarily diagnosed as HELLP syndrome and six days later revised to
thrombotic thrombocytopenic purpura.

Background

Thrombocytopenia affects up to ten percent of all pregnancies,
ranging from mild (100-150 x 10°/1) to moderate (50-10 x 10°/1)
and severe (<50 x 10°/1) [2,3]. Thrombocytopenia has two major
causes: impaired platelet production by the bone marrow as a result
of many different non-pregnancy specific causes, or increased platelets
destruction.

During pregnancy thrombocytopenia can be a symptom of
preeclampsia or HELLP syndrome, but it can also be the result
of idiopathic (autoimmune) thrombocytopenia (ITP), a bleeding
disorder in which certain immune system cells produce antibodies
that destroy platelets. The platelet count can be extremely low in ITP.
However, our case also demonstrated severe anemia. The combination
of thrombocytopenia and microangiopatic hemolytic anemia, leading
to hemolysis, and specific multi-organ damage, can, amongst others,
be typically found in Hemolitic Uremic Syndrome (HUS) and TTP,
both headed under the category of thrombotic microangiopathies
(TMA’s). However, it can also be found in pre-eclampsia or HELLP
syndrome. Therefore this combination can be a diagnostic challenge
during pregnancy.

In HUS manifestation of acute renal failure and hypertension is
typical, as well as microangiopathic anemia and thrombocytopenia.
Renal dysfunction in HUS is often more severe than in TTP, whereas
neurologic abnormalities are more prevalent in TTP. HUS is mostly
observed in children with a preceding gastrointestinal infection; but
has been reported in adults and pregnant patients [4]. In HUS without
diarrhea, plasmapheresis or plasma infusion is indicated [5,6].

For TTP diagnosis is made by clinical presentation of the
combination of neurologic abnormalities, thrombocytopenia,
microangiopathic hemolytic anemia, fever, and renal dysfunction®.
Pregnancy is thought to precipitate the disorder’s first occurrence,
or can exacerbate its recurrence in patients with known prior TTP
[4,7]. In a review of published cases from 1964 to 2002, the frequency
of pregnancy among patients diagnosed with TTP-HUS was 13%
[8]. TTP is strongly associated with severe deficiency of the activity
of ADAMTS-13, a metalloprotease that cleaves vonWillebrand
factor multimers. ADAMTS-13 deficiency causes extensive platelet
adhesion and clumping, leading to severe thrombocytopenia and
microangiopathic hemolytic anemia.
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The lack of ADAMTS-13 can be acquired or can be the result of
auto-antibodies. On rare occasions, TTP is a result of an inherited
deficiency of ADAMTS-13, called congenital TTP or Upshaw-
Schulman syndrome. Recurrence of TTP is found in 20-50% of patients
[9]. Because of the high risk of complications in future pregnancies,
patients with prior TTP require close monitoring during pregnancy and
after delivery, including ADAMTS-13 assessments. Growth restriction
is frequently seen in pregnancies complicated by TTP [10,11] and
stillbirth rate has been 17% since 1996 [7].

Distinction between TTP and HUS is usually based on clinical
presentation. TTP and HUS are rare in the general population, and
in pregnancy TTP and HUS together occur in one out of 25.000 cases
[10]. Recognition of TTP and HUS is vital, since the condition will not
be relieved spontaneously or by delivery.

Pre-eclampsia and HELLP syndrome affect up to six percent of all
first pregnancies [12]. The definition of pre-eclampsia is a combination
of pregnancy induced hypertension and proteinuria of 300 mg/24 hours.
Thrombocytopenia occurs in 50% of the cases. Because this case lacked
hypertension, HELLP syndrome was suspected. HELLP syndrome
affects 0.5% to 0.9% of all pregnancies, and develops in ten percent of
patients with pre-eclampsia [13]. Criteria involve microangiopathic,
hemolytic anemia, high LD, increased AST and thrombocytopenia.
Approximately 75% of HELLP-patients have proteinuria, and only 50
to 60% have hypertension.

Severe pre-eclampsia or HELLP syndrome and TTP can be hard
to distinguish, because both demonstrate microangiopathic hemolytic
anemia combined with thrombocytopenia and can have proteinuria. In
2008, Martin et al. reviewed 166 pregnancies complicated by TTP and
found that pregnancy-associated TTP was complicated by concurrent
pre-eclampsia/ HELLP syndrome in 17.5% of the patients. This
combination of TTP and pre-eclampsia or HELLP syndrome increased
maternal mortality to 44.4%, versus 21.8% in a group of TTP without
pre-eclampsia/ HELLP [7].

Because of this case of TTP we wondered if severe perinatal
asphyxia could be related to the severe thrombocytopenia or the severe
maternal anemia of 6.3g/dL. Literature was searched for the effects of
anemia and thrombocytopenia on neonatal outcome.

In 2006, Parnas described a study of 199 pregnant patients with
thrombocytopenia, platelets cut-off below 100 x 109/1, of different
etiologies, including one case of TTP. Thrombocytopenia was
significantly associated with more preterm delivery (OR 3.14, 95%
CI1.7-6.0, p<0.001), higher rates of placental abruption (OR 6.2, 95%
CI1.7-33.2,p=0.001), higher rates of Apgar scores <7 at 5 min (OR=6.3,
95% CI=1.8-33.8, p=0.001), intrauterine growth restriction (IUGR;
OR=4.6, 95% CI=1.5-19.1, p=0.003) and stillbirth (65/1000 versus 0
p<0.001). Patients with gestational thrombocytopenia and immune
thrombocytopenic purpura had favorable maternal and perinatal
outcomes, but on the other hand the rarer and more severe group of
causes of thrombocytopenia, including disseminated intravascular
coagulation, TTP, anti-phospholipid antibodies syndrome, and
myeloproliferative disease were associated with placental abruption,
Apgar scores below 7 at 1 and 5 minutes, and stillbirths [14]. The
perinatal asphyxia in this case might be related to the thrombocytopenia.

Maternal anemia, defined by the World Health Organization
in pregnancy as ‘haemoglobin levels of 11 g/dL or less’, signifies
preplacental hypoxia. In case of anemia, maternal blood entering the
intervillous space is hypoxemic, with potential consequences of hypoxia
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for the mother, placenta and fetus. Therefore fetal distress during
delivery is conceivable, although the extent to which maternal anemia
affects neonatal outcome is still uncertain. Some studies, performed
in developing as well as in developed countries, documented a strong
association between low hemoglobin before delivery and sub-optimal
fetal outcome. This included low birth weight [15,16], preterm delivery
[15], perinatal mortality [16] and more cesarean sections due to fetal
distress '°. However, other investigators did not find any significant
associations [15,17] and no significant differences were noted in Apgar
scores after 5 minutes below 7 [16,17]. In 2000, a meta-analysis of Xiong
noted that few studies had examined the relationship between maternal
anemia and perinatal mortality, and he concluded that the relationship
between anemia and perinatal mortality was still inconclusive [18]. No
distinction was made with respect to the severity of anemia.

Conclusions

In this case study, the diagnosis of TTP was delayed due to the
similarity to pre-eclamptic disorders and the absence of clinical features
of TTP. Since early initiation of appropriate treatment is essential for
maternal and neonatal outcome, several important lessons are inherent
to this case. Firstly, unexplained proteinuria always requires further
medical analysis. A blood count most likely would have revealed
anemia and thrombocytopenia ante partum. Secondly, if anemia and
thrombocytopenia do not improve postpartum despite several blood
transfusions, the diagnosis HELLP-syndrome needs to be revised, even
if no clinical features of TTP are present. Thirdly, further research is
required to determine whether severe anemia and thrombocytopenia
may contribute to acute intrapartum fetal distress.
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