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Abstract

of folic acid and vitamin B12.

Background: Folate and vitamin B 12 deficiency can lead to pancytopenia in pregnancy. Some cases of pancytopenia
due to COVID-19 infection have also been reported. The two cases that we present are related to the coincidence of
pregnancy and deficiency of folic acid and vitamin B12 with COVID-19 infection.

Case presentation: A 26-year- woman G3P1L1A1 and 21-year-woman G2P1L1 presented with pancytopenia and
mild COVID-19 infection. The antenatal period was uneventful, and both cases also had folate and vitamin B12
deficiency. They received blood products, folic acid, and vitamin B12 supplementation. COVID- 19 infection was
managed well with analgesic and vital monitoring. Postpartum hemorrhage occurred in the second case, which was
well managed with uterotonics. All laboratory parameters came out to be normal after three months of supplementation

Conclusion: Pancytopenia in pregnancy due to folate and vitamin B12 deficiency and COVID- 19 infection can be
easily managed with timely intensive targeted therapy, but we should be extra vigilant while handling such complicated
cases, keeping in mind all possible differential diagnoses for pancytopenia.
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Background

Pancytopenia in pregnancy is a rare manifestation characterized
by a concurrent reduction in all blood cell lines leading to
anemia, leukopenia, and thrombocytopenia. Vitamin B 12 and
folate deficiency generally presents as megaloblastic anemia,
but its infrequent presentation as pancytopenia has also been
reported [1]. The prevalence of vitamin B12 and folate
deficiency in pregnancy is significantly high in developing
countries due to poor socioeconomic and nutritional status [2].
Hemodilution and transplacental transfer of vitamin B 12
contribute to physiological fall in vitamin B 12 levels [2]. In
addition to Vitamin B12 deficiency, pancytopenia is a rare
manifestation of certain viral infections, including novel
COVID- 19 infection [3]. This report presents two pregnant
patients who had Covid-19 infection with concurrent Vitamin
B12 and folate deficiency and presented with pancytopenia.
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Case Report

Case |

A 26-year-woman G3P1L1A1 presented to the emergency room
of Maulana Azad Medical College, Delhi, on 16th July 2020 at
36 weeks and five days of gestation with complaints of fever,
generalized body weakness, and pedal edema for one week.
RTPCR analysis of nasopharyngeal swab was positive for
SARS-CoV-2. There was no history of breathlessness, chest
pain, palpitations, blood in stools, or urine. There was no
history of rashes, mucosal bleeding, or numbness in hands and
feet. She was vegetarian and took iron supplements containing
60 mg elemental iron regularly in this pregnancy. She was not
on any drugs, which may lead to myelosuppression. There was
no complication in the previous pregnancy; however, the
examination revealed subconjunctival pallor and bilateral pedal
edema. Her uterus was relaxed and 34-36 weeks in size.
Complete blood count with red cell indices shown in Table 1.
Her serum vitamin B12 was 139 pmol/L, and serum folate was
2.43 ng/ml. Peripheral blood smear showed normocytic
normochromic RBCs with some macrocytes, spherocytes, and
few microcytes.
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Table 1 Complete blood count (CBC) with red cell indices at the time of admission
CBC at the time | Hb (in gm %) Hct (%) MCV (F) MCH (Pg) MCHC (g/dIl) RDW (%) TLC (/L) Platelets (/L)
of admission 5.9 16.3 107 35 33 22 0.32 x 10° 39 x 10°

Total leukocyte count and platelet count were reduced on
smear, but no atypical cells or giant platelets were seen, and
there was no evidence of hemolysis. Prothrombin time was 11.1
sec, and the international normalized ratio was 0.98. Liver
function and renal function tests were normal. Plasma lactate
dehydrogenase was 214 [U/L, and serum uric acid level was 7.1
mg/dl. Ultrasound whole abdomen was normal. Bone marrow
biopsy was deferred as the patient was not willing for any
invasive procedure. She received two units packed cell volume
and four-unit platelets. Maternal and fetal well-being was
monitored. Vitamin B 12 and folate were given as intravenous

infusion for seven days. She was given symptomatic treatment
for COVID-19 infection, such as antipyretics for fever and pain,
adequate nutrition, and hydration. Four weeks after admission,
she went into spontaneous labor and delivered a healthy male
baby of 2900 grams with APGAR of 9,9,9 at 40 weeks and five
days of the period of gestation. There was no postpartum
hemorrhage or any other postnatal complication. She was
discharged on a postnatal day 5 with hemoglobin of 7.9 g/dI,
total leukocyte count of 0.50 x109/L, and platelet count of 52
x109/L on oral methyl cobalamin and folic acid. Table 2.
Showing her investigations after three months of therapy.

Table 2 Complete blood count with red cell indices, vitamin B12, and folate levels after three months

Hb (in Hct (%) MCV (FI) MCH (Pg) MCHC RDW (%) TLC (/L) Platelets (/L) Vitamin Serum Folate
gm %) (g/dl) B12 (pg/ml)
12.4 35.9 80 28 34 13 1.30 x 10° 240 x 10° 280 5.23

Case Il

A 21-year-old gravida 2 para 1 was admitted in the labor room
of Maulana Azad Medical College, Delhi, on 24th November
2020 at 39 weeks of gestation given asymptomatic Covid
positive status by Reverse transcription-polymerase chain
reaction (RT-PCR) with severe anemia and extreme fatigue.
She looked pale, with no other abnormalities detected in her
physical examination. Her uterus was 32 weeks in size, and her
estimated fetal weight was below the fifth centile on the growth

chart. She did not have any chest pain, palpitations, shortness of
breath, abdominal pain, or numbness. There was no history of
heavy menstrual bleeding, blood in stool or urine. There was no
history of previous blood transfusions, and she was also a
vegetarian. She took her iron supplements containing 60 mg
elemental iron regularly during this pregnancy. Her previous
childbirth was a normal vaginal delivery in the hospital with no
other complications. Her investigations are listed in Table 3.

Table 3 Complete blood count (CBC) with red cell indices at the time of admission

CBC atthe | Hb (in gm | Hct (%) MCV (FI) MCH (Pg) MCHC RDW (%) TLC (/L) Platelets (/L) Hb (in gm %)
time of | %) (g/dI)
admission | 5, 16.6 103 36 32 23 0.22 x 109 15x 109 5.2

Her serum Vitamin B12 was 143 pmol/L. Plasma serum folate
was 2 ng/mL, and serum ferritin was 68 ng/mL. Peripheral
blood smear showed dimorphic anemia with moderate
anispoikilocytosis with pancytopenia (Figure 1). Plasma lactate
dehydrogenase (LDH) was high (2295 U/L), but liver function
and renal function test and serum uric acid were normal.
Prothrombin time and INR were normal. Ultrasound of the
whole abdomen showed no hepatosplenomegaly. The expected
fetal weight was less than 10th centile on the antenatal scan, but
the doppler was normal. She has given three units PCV and four
units platelets. Intravenous vitamin B12 and folate were given

for seven days. She did not develop any symptoms of covid- 19,
so only vital monitoring was done. After one week of
admission, she went into spontaneous labor and delivered a
healthy baby girl of 2290 gm with APGAR of 9,9,9. She had an
atonic postpartum hemorrhage, which was controlled with
uterotonics. Prophylactic balloon tamponade with condom
catheter was done, and it was kept for 24 hours. She was
discharged on oral hematinic, methyl cobalamin, and folic acid.
Both patients responded well to oral hematinic, methyl

cobalamin, and folic acid. Maternal and neonatal outcomes
were also satisfactory.

Figure 1 a (100 X) and Figure 1 b (40 X) are the microscopic picture of peripheral blood smear of the first case showing pancytopenia with marked anispoikilocytosis,

macrocytes, and a few macro ovalocytes.
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Table 4 Complete blood count, vitamin B12, and folate levels after three months of follow-up.

Hb (in gm | Hct (%) MCV (FI) MCH (Pg) MCHC (g/dl) RDW (%) TLC (/L) Platelets (/L) vitamin  B12 | serum folate

%) (pg/ml) (ng/ml)

11.4 34.9 86 28 34 15 1.18x 10° 141 x 10° 299 4.06
Discussion

Pancytopenia in pregnancy is caused by nutritional deficiency,
hypersplenism, aplastic anemia, leukemia, viral infections like
Epstein Barr virus (EBV), human immunodeficiency virus
(HIV), and other novel emerging infections. It can be a life-
threatening condition in pregnancy as it may lead to obstetric
hemorrhage, cardiac failure, and sepsis [4].

Lymphopenia is a common laboratory finding in COVID-19

infected patients, and it usually correlates with disease severity;
however, pancytopenia is a relatively rarer manifestation of
COVID-19 infection. Most cases of SARS-Cov-2 induced
pancytopenia are reported in immunocompromised patients
[5,6,7]. Issa et al. [5] reported persistent pancytopenia in an
immunocompromised patient who had severe COVID-19
infection with cytokine storm. Bone marrow aspirate was also
positive for SARS-CoV-2. Hershby et al. [6] reported a similar
patient with covid induced pancytopenia, but he had a milder
clinical course, and bone marrow aspirate was negative for
COVID- 19 virus Pancytopenia also resolved as soon as
symptoms of COVID-19 subsided. Ufuk et al. [7] reported a
"rare case" of pancytopenia and typhlitis (neutropenic
enterocolitis) in a diabetic old age female case of COVID-19.
Bridwell et al. [8] presented a case of covid induced
pancytopenia in an immunocompetent patient with no known
risk factors, who eventually developed multiple organ failure
[8]. Hematological manifestations of COVID- 19 infection and
their clinical outcomes seem highly unpredictable.
Our patients were pregnant with a milder clinical course of
COVID-19 infection compared to the cases mentioned above.
Pregnancy is known to cause immunosuppression. In addition,
they had mild vitamin B 12 and folate deficiency.

Likewise to our two cases, Pawlak et al. [9] reported that
strict vegetarians are at greater risk of developing vitamin B12
deficiency. Moreover, COVID-19 infection leads to the
elevation of proinflammatory cytokines such as interferons and
tumor necrosis factor-alpha (TNF-o), which may depress the
hematopoietic stem cells. In addition, when antigenic epitopes
situated on myelocytes are exposed to the virus, it leads to the
production of autoantibodies, resulting in the destruction of all
cell lines [8]. The preexisting nutritional deficiencies in both
our patients along with new covid infection may explain the
myelosuppression leading to pancytopenia. Le Gouez et al. [10]
reported three pregnant women with mild COVID- 19 infection
and thrombocytopenia. One of them had postpartum
hemorrhage (PPH), although none of them required intensive
care. Idris and Arsyad [2] reported a case of vitamin B12
deficiency presented as pancytopenia in pregnancy who
responded to parenteral cyanocobalamin and had good perinatal
outcomes. Compared to our cases, this patient had normal folate
levels, extremely low vitamin B12 levels, and no other viral
infection leading to pancytopenia. There is no evidence of
stillbirth, fetal growth restriction, or miscarriage among
pregnant women with COVID-19 infection, although it is
associated with an increased likelihood of iatrogenic preterm

birth [11]. Our patients were infected with mild covid and went
into spontaneous labor at term. The risk of  vertical
transmission to neonates remains unclear. Alzamora et al. [12]
reported possible vertical transmission in one pregnant woman
with severe COVID-19 infection. In our cases, nasopharyngeal
swabs of neonates on day 2 were negative for SARS-CoV-2. To
the best of our knowledge, this is the first case report of
successful management of pancytopenia in vitamin B12 and
folate-deficient pregnant women with COVID- 19 infections
(Figure 1c).

Figure 1 ¢ shows normocytic normochromic peripheral blood smear after three

months of oral folate and vitamin B 12 supplementation of the first case.

It was challenging to decide whether pancytopenia was due to
vitamin B12 deficiency or due to COVID-19 infection. It is also
possible that COVID-19 infection might have aggravated
pancytopenia due to B12 and folate deficiency. Our case report
emphasizes the importance of screening for vitamin B 12 and
folate deficiency and using a multidisciplinary and definite
approach while handling such complicated cases.

Conclusion

Pancytopenia in pregnancy due to folate and vitamin B12
deficiency is a reversible cause. It can be easily managed with
early diagnosis and prompt treatment. Delay in diagnosing
folate and vitamin B12 deficiency can lead to serious maternal
and neonatal outcomes. Folic acid should be given to all
pregnant women prophylactically.

Vitamin B12 supplementation should be given to strict
vegetarians. COVID-19 infection is a self-limiting infection and
requires symptomatic management, but we should be extra
vigilant while handling such complicated cases and keeping in
mind all possible differential diagnoses for pancytopenia.

Abbreviation

RTPCR: reverse transcriptase-polymerase chain reaction; INR:
International Normalized Ratio; TLC: Total Leukocyte Count;
Hb: Hemoglobin, Hct: Hematocrit, MCV: mean corpuscular
volume, MCH: mean corpuscular hemoglobin, MCHC: mean
corpuscular hemoglobin concentration, RDW: Red cell
distribution width
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