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Abstract

Background: In this report, we describe a very challenging case of a patient with secondary Evans syndrome caused
by severe coronavirus disease 2019 infection in a pregnant full-term woman.

Case presentation: A 29-year-old full-term pregnant Indonesian woman presented with gross hematuria, dry cough,
fever, dyspnea, nausea, anosmia, and fatigue 5 days after confirmation of coronavirus disease 2019 infection. Labora-
tory examinations showed very severe thrombocytopenia, increased indirect bilirubin, and a positive direct Coombs’
test. From peripheral blood, there was an increased number of spherocytes, which indicated an autoimmune hemo-
lytic process. Antinuclear antibody and anti-double-stranded DNA test results were negative, and her virology sero-
logical markers are also negative for human immunodeficiency virus, cytomegalovirus, and hepatitis B and C. Despite
aggressive treatment with platelet transfusion, high-dose steroid, and thrombopoietin receptor agonists, the platelet
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count did not recover, and a speculative cesarean delivery had to be done with a very low platelet count.

Background

Coronavirus disease 2019 (COVID-19) has been a dev-
astating pandemic all across the world since late 2019.
Evans syndrome (ES) is an uncommon disorder charac-
terized by the destruction of red blood cells and plate-
lets by the patient’s antibodies [1]. It has been reported
as one of the COVID-19 complications, and immune
dysfunction also usually occurs in pregnancy [2, 3]. We
report a challenging case of a full-term pregnant Indone-
sian woman with severe COVID-19 complicated by sec-
ondary ES with a successful outcome. Limitations of the
availability of the medications in our country might halt
the treatment progression; hence, we had to decide on a
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threatening C-section delivery procedure with a platelet
count of 1 x 10°/L. To date, there have not been any pub-
lished data on COVID-19 complicated with ES and full-
term pregnancy.

Case report

A 29-year-old Indonesian woman was admitted to Dr.
Kariadi General Hospital with confirmed COVID-19 for
5 days. She was gravida 2 para 1 abortus 0 (G2P1A0),
pregnant 39 weeks, and presented with gross hema-
turia, dry cough, fever, dyspnea, nausea, anosmia, and
fatigue. She is a housewife and had no history of previ-
ous illnesses or trouble during her first pregnancy. She
also routinely visited antenatal care monthly. There was
no history of hematological abnormalities in her family.
There were no imminent delivery signs. On admission,
she was fully conscious, her vital signs were blood pres-
sure of 109/77 mmHg, heart rate 89 beats per minute,
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respiratory rate of 28 breaths per minute, body temper-
ature of 37.8 °C, and 100% blood saturation level with
nasal cannula of O, 2 L per minute. Her baby’s estimated
weight is 4.000 g with a heart rate of 142 beats per min-
ute, and there were no signs of fetal distress.

Her chest X-ray showed bronchopneumonia on both
sides of the lung (Fig. 1). Her blood tests on admission
revealed: hemoglobin (Hb) 10 g/dL; white blood cell
count (WBC) 5.8 x 10°/L with neutrophil-lymphocyte
ratio (NLR) of 11; lymphocyte 696 cells/uL, platelet count
2 x 10°/L; P/F (PaO,/FiO,) ratio 200; C-reactive protein
(CRP) 7.77 mg/L; procalcitonin 0.35 ng/mL; prolonged
activated partial thromboplastin time (aPTT) 54.9 (36.8)
seconds; D-dimer level, 1.400 ng/mL; fibrinogen level
333 mg/dL; urinalysis showed proteinuria 24, gross
hematuria, and pyuria; renal, electrolyte, and liver func-
tions were within normal limits; peripheral blood smear
revealed that there were spherocytes (Fig. 2), which may
indicate an autoimmune hemolytic process, and her
virology serological markers were negative for human
immunodeficiency virus (HIV), cytomegalovirus, and
hepatitis B and C.

The patient was initially treated for COVID-19 with
remdesivir 100 mg daily, moxifloxacin 400 mg daily,
dexamethasone 6 mg daily, tranexamic acid 500 mg
three times per day, N-acetylcysteine, vitamin C, D3,
and zinc, and she was given 8 units platelet transfusion
and 1 unit concentrate. After the transfusion, the platelet
count decreased even further to 3 x 10°/L and was fol-
lowed by moderate anemia Hb 9.1 g/dL caused by gross
hematuria. On the third day, her condition deteriorated
with dyspnea, and hematuria worsened; she was oxygen-
ated with a high-flow nasal cannula (HENC) 60 L per
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Fig. 2 Spherocytes (blue arrows)

minute, and fetal distress signs were found. A very high-
risk emergency delivery with cesarean section was per-
formed, and platelet, fresh frozen plasma transfusions,
and tranexamic acid were administered to control the
bleeding. Periprocedurally, there was approximately 1 L
of bleeding, and afterward, the patient was transferred
to the intensive care unit (ICU). Her baby’s weight was
4.280 g, with an APGAR score of 8.

In ICU, she had overt disseminated intravascular
coagulation with hematemesis, melena, and hematuria;
her Hb level dropped to 5.8 g/dL, and the d-dimer level
increased to more than 5000 mg/dL. During ICU hos-
pitalization, she developed severe acute respiratory dis-
tress syndrome with a P/F ratio of 97, and she was on
mechanical ventilation support. Antinuclear antibody
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(ANA) and anti-double-stranded DNA tests were nega-
tive, blood and urine culture was sterile, and direct
Coombs’ test was positive. Bilirubin total/indirect/direct
bilirubin was elevated at 4.6, 2.9, and 1.7 mg/dL, respec-
tively. Reticulocyte count was 1.9%, pD-dimer level was
elevated to 5580 mg/dL, and serial chest X-ray showed
pulmonary edema and worsened bronchopneumonia.
Convalescent plasma, dexamethasone injection 5 mg
twice per day, eltrombopag 50 mg daily, and diuretic were
administered on day 5. On the seventh day, her condition
was improved, the bleeding stopped, and the P/F ratio
improved to 160. However, there were still no signs of
platelet and hemoglobin level recovery, dexamethasone
dosage was increased to 40 mg daily, and hydroxychlo-
roquine 200 mg was administered daily due to the pos-
sibility of the diagnosis of systemic lupus erythematosus
(SLE) with negative ANA test.

On the 11th day, her condition was improved and the
bleeding has stopped with a platelet count of 5 x 10°/L
with a no longer prolonged aPTT, and chest X-ray
showed improvement. The HFNC flow was then tapered
off, and she was transferred to the general ward. Because
there was no improvement in platelet count with current
treatment, we substituted dexamethasone with methyl-
prednisolone 125 mg twice daily and added cyclosporin
50 mg twice daily. From the abdominal ultrasonogra-
phy, there were no abnormalities. Surprisingly, on the
13th day, platelet count was dramatically increased to
39 x 10%/L. Afterward, for the remaining days of her
hospitalization, the patient was stable, and she was
discharged on the 19th day with a platelet count of
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45 x 10%/L (Fig. 3). She received transfusion of a total of
2 units of platelet concentrate, 16 units of platelet, 5 units
of leukodepleted packed red cells, 4 units of fresh frozen
plasma, and 2 units of convalescent plasma. On follow-
up, her ANA profile result was negative. There were no
adverse events reported due to all of the medications.
After 2 months of COVID-19 seroconversion, she was in
a healthy condition, her hemoglobin and platelet levels
returned to normal range, and all the medications were
ceased. In conclusion, she was diagnosed with secondary
Evans syndrome.

Discussion

Here we describe a successful case of a full-term pregnant
woman with secondary ES caused by severe COVID-19
infection. Although a similar case of COVID-19 com-
plicated with ES was reported before [2], to our knowl-
edge, this is the first documented example of a pregnant
COVID-19 woman with platelet count 1 x 10°/L who
underwent a successful cesarean section delivery with
both mother and baby safe. Cesarean delivery had to be
done because of the increased risk of fetal distress and
the patient’s worsened condition although the considered
safe platelet count for this procedure is above 50 x 10°/L
[4].

Low platelet count is a common feature of COVID-19
infection and has been considered a poor prognostic fac-
tor [5-7]. Although most cases are associated with mild
thrombocytopenia, a severely low platelet count was also
associated with more severe disease and also increases
the mortality rate [7]. Evans syndrome (ES) is a rare and
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chronic autoimmune disease characterized by autoim-
mune hemolytic anemia and immune thrombocytopenic
purpura with a positive direct anti-human globulin test.
ES is classified as primary (idiopathic) and secondary,
with the frequency in patients with autoimmune hemo-
lytic anemia being higher than 50%. [1]

Several authors have introduced various pathophysi-
ological pathways of ES: first, deficiency of cytotoxic
T-lymphocyte-associated antigen 4 (CTLA-4) and
lipopolysaccharide-responsive beige-like anchor (LRBA)
protein that plays a very important role in immune home-
ostasis; second, decreased CD4/CD8 ratio, decreased
level of T helper with increased T cytotoxic activation
resulting in stimulation of B-cell reactivity against blood
cells; and third, a deficit of tripeptidyl peptidase 2 (TPP2)
associated with the presence of antinucleolar, anticyto-
plasmic, and antinuclear antibodies. All of these mecha-
nisms alter the body immunologic response observed in
this syndrome [1].

Although the precise pathogenesis of how COVID-19
influences immune dysregulation is still unclear, recent
studies have shown this process to be precipitated by
COVID-19 infection [8]. Studies have found that regula-
tory T cells (Tregs), which play a specific role in repress-
ing the immune response, are decreased even more in
severe COVID-19 cases [9-11]. With this immune dys-
regulation, the cytotoxic CD8" T cells also become acti-
vated and directly cause hematologic abnormalities [10,
12]. In addition, it has been determined that infections
may worsen the pathogenesis of its therapeutic response
to blood transfusions; in this case, the patient received a
total of 18 units of platelet transfusion [13]. Platelet and
fresh frozen plasma (FFP) transfusions were administered
for this patient as a result of active bleeding and severely
low platelet count and prolonged aPTT [14]. However
platelet transfusions have not resulted in improvement
of platelet count in this case, which also might be due to
antiplatelet antibodies on the surface of transfused plate-
lets [15].

Other various mechanisms of hematologic abnormali-
ties in COVID-19 are: (1) direct infection of the virus to
bone marrow and inhibition of the synthesis of blood
cells, with cytokine storms also having the potential to
disrupt the bone marrow progenitor cells and decrease
the platelet count even further; (2) immunothrombosis,
which has been one of the most common incidents in
coagulopathy abnormalities in COVID-19 that also plays
arole in platelet destruction; and (3) aggregation of plate-
lets in vasculature, which may end with microthrombi
and platelet consumption [16, 17].

However low platelet count in pregnancy is not an
uncommon event and is usually caused by gestational
thrombocytopenia, HELLP syndrome (hemolysis,
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elevated liver enzymes, low platelet count), pre-eclamp-
sia/eclampsia, or acute fatty liver of pregnancy [3]. Auto-
immune disorder in pregnancy might also be influenced
by the translocation of cells between fetus and mother.
This could be followed by the presence of fetal micro-
chimerism, which is acquired by the mother during
pregnancy. CD4" T-cell cytokine profile also has a very
specific role in autoimmunity in pregnancy. T-helper
(Th)2 and Th17/Th2 cells are abundant in the circulation
of pregnant women. These cells are capable of inciting an
autoimmune response by influencing the T-cell cytokine-
mediated responses during the gestation period [18].

From this case, differential diagnoses such as HELLP
syndrome, atypical hemolytic uremic syndrome (aHUS),
and thrombotic thrombocytopenic purpura (TTP) could
be excluded, because there were no schistocytes from
her blood smear examination, indicating that there was
no thrombotic microangiopathy [19]. A positive test of
Coombs’ test also indicated a hemolytic process, which
was not found from the other differential diagnosis.

From a systematic review, a total of 45 COVID-19
patients with immune thrombocytopenia (ITP) were
analyzed, with 71% of them having moderate to severe
COVID-19 illness and most of them having a normal
platelet count in a post-recovery period and diagnosis of
a secondary ITP [12]. In this case, the patient had a full
hematological recovery after 2 months of the COVID-19
infection, which supported the diagnosis of secondary
Evans syndrome.

Most immune-associated thrombocytopenia cases
were treated with intravenous immunoglobulin (IVIG)
only, followed by glucocorticoids alone in and throm-
bopoietin receptor agonists (TP-RA) with or without
combinations [12]. In our case, we gave dexamethasone
per the protocol and noted no improvement. Although
this is an indication for IVIG in a few cases [20, 21], there
were limitations due to its cost and it not being widely
available in our center. TP-RA and cyclosporine are
drugs commonly used in later management of ITP [22].
We used these three combinations of glucocorticoid,
TP-RA, and cyclosporine for this patient, resulting in
platelet count improvement on day 13. A similar nota-
ble improvement in platelet count with TP-RA adminis-
tration for 44 days was also shown in a case of ITP with
COVID-19 [17].

Much evidence has shown that thrombosis is a com-
mon COVID-19 complication, and it has been associ-
ated with a high p-dimer level. Thromboprophylaxis
was highly recommended in all hospitalized COVID-19
patients, especially for those who suffer from acute res-
piratory distress syndrome [23, 24]. In this patient, the
condition is also worsened by disseminated intravascu-
lar coagulation (DIC), which may further decrease the
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platelet count. Although thromboprophylaxis was rec-
ommended for hospitalized COVID-19 patients, active
bleeding in this patient was the absolute contraindica-
tion for this approach.

Conclusion

Along with the improvement of clinical symptoms of
COVID-19, our patient’s hematologic parameters also
recovered, which was concluded as an autoimmune
process of COVID-19. To our knowledge, we present
the first case of Evans syndrome in a full-term pregnant
woman with COVID-19. A combination of glucocor-
ticoid, TP-RA, cyclosporine, and convalescent plasma
seems to be effective for this patient. The crucial deci-
sions regarding C-section delivery and choice of medi-
cations had to be made on a case-by-case basis by an
experienced multidisciplinary team.
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