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Abstract

SARS-CoV-2 is a newly identified virus that causes COVID 19, spreading very fast in the world. Uncontrolled diabetes in
pregnancy can increase the risk of pregnancy outcomes. Pregnant women are at high risk of developing a viral infection, like SARS-
COV and on the other hand, diabetes ketoacidosis (DKA) which is coupled with COVID-19, can increase maternal mortality. The
patient was a 27-years-old female G3P1L1Abl with a history of a previous cesarean section. On 26 March 2020, a fetal ultrasound
revealed intra-uterine fetal death (IUFD) and also diagnosis of DKA and COVID-19 in the patient that she was expired eventually due
to the uncontrolled DKA. In this case report, a pregnant woman with a diagnosis of IUFD, DKA and COVID-19 simultaneously is
described. To the best of the authors of this paper's knowledge, no previous work has been reported for the comorbidity of diabetes
and COVID-19 in pregnancy, but it seems that the coincidence of the above-mentioned diseases can delay the recovery period and also
can increases maternal and fetal mortality. When DKA and COVID-19 appear in the patient simultaneously, we cannot control DKA
by the routine protocol treatments of DKA which were used formerly.
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Introduction

The coronavirus infectious disease in 2019 (COVID-
19), which is caused by the novel coronavirus (severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2)) has been increasing continuously with more than a
million confirmed cases and more than 45 thousand
deaths globally. Since the high prevalence of diabetes is
increasing, the different aspects of this subject became
more important, as in most parts of the world, there exist
restrictions on patient mobility in order to control the
pandemic (1). Accordin g to the evidence, COVID-19 has
been increasing due to the person-to-person transmission
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in hospitals and family settings. On the other hand, the
transmission systems are not completely defined since
there are no effective treatments or vaccines yet (2). Dia-
betes during pregnancy shows health threats for both the
mother and fetus and can be classified into three types of
diabetes which are type 1 diabetes, type 2 diabetes, and
gestational diabetes. Uncontrolled diabetes in pregnancy
can increase the risk of undesirable pregnancy outcomes
including macrosomia, neonatal hypoglycemia, congenital
anomaly, and prenatal mortality (3). In the previous stud-
ies, pregnant women are at a high risk of the progressive.

tWhat is “already known” in this topic:

Previous reports have shown good pregnancy prognosis for
covid-19 infected pregnant wemen with negative past medical
history of diabetes.

— What this article adds:

Our findings suggest that COVID-19 infection can convert
diabetes to DKA and the DKA cannot be controlled by the
routine protocol treatment of DKA and also Uncontrolled
diabetes in pregnancy can increase the risk of undesirable
pregnancy outcomes.
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viral infection, like influenza-A, HIN1, SARS-CoV,
Middle East Respiratory Syndrome coronavirus (MERS-
CoV), and Ebola virus, and it also appears to have worse
clinical outcomes like maternal mortality, stillbirth, spon-
taneous abortion, and preterm delivery, in comparison
with the non-pregnant women. However, there exists only
limited data on the clinical features for COVID-19 in
pregnant women (4). There are evidence that show the
incidence and severity of COVID-19 are increased in cas-
es with diabetes and laboratory data also indicated that the
patients of COVID-19 with diabetes are mostly associated
with severe or critical disease varying from 14% to 32%
in different studies (5-8).

COVID-19 can have an effect on the pathophysiology
of diabetes; ACE-2 receptors are expressed in pancreatic
islets and also infection with SARS CoV-1 has been seen
to cause hyperglycemia in cases without pre-existing dia-
betes. Hyperglycemia was seen to persist for 3 years after
the recovery period of SARS which is indicating transient
damage to beta cells (9) and underlying diseases like dia-
betes coupled with COVID-19 significantly increases the
risk of death (10). However, there are only limited data

about the clinical features of COVID-19 in pregnant
women (11). Due to the fact that the prevalence of
COVID-19 in pregnancy increases, COVID-19 infection
can convert diabetes to DKA and the DKA cannot be con-
trolled by the routine protocol treatment of DKA. There-
fore it finally causes death. Hence, monitoring of blood
glucose level in the acute stage and also during the fol-
low-up period of the patient by COVID-19 is important
and the diabetes cases which are infected by COVID-19
are needed more attention in order to prevent the increase
of BS and DKA in pregnancy.4

Case Report

On 26 March 2020, a 27-year-old female G3P1L1Abl
with a history of a previous cesarean section was present-
ed to Lolagar health center in Tehran city of Iran. By
measuring the fundal height, it is revealed that the patient
was 28 weeks pregnant. The reason for referring was the
lack of proper management of the DKA and suspicion of
COVID-19. Other symptoms were dyspnea, nausea and
sporadic dry coughs from about ten days ago, and also
complaints of reducing the fetal movement from two days

Fig. 1. CT scan on first day of admission which shows the bilateral, peripheral and patchy
ground-glassopacities due to the evidence of COVID-19
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ago. The patient had insulin-dependent diabetes mellitus
from 4 years ago and she did not use Lantus and regular
insulin orderly and a suspected history of addiction was
also perceived at the beginning of her presentation in
Firoozgar hospital as well. She lived with her husband
and there were no kindred between them before the mar-
riage. She did not smoke or drink alcohol and she was
illiterate. Physical examination showed a body tempera-
ture of 38.3°C, a blood pressure of 135/84 mm Hg, a
pulse rate of 108 beats per minute, respiratory rate of 22
breaths per minute, and oxygen saturation of 92% with a
facial mask at 5 L per minute of oxygen. Fetal ultrasound
revealed the IUFD and breech presentation with about 26
weeks and 4 days of gestational age by observing the
BS=405 mg/dl, HCO;=3.5 m moll/l, and PH=6.85. With a
diagnosis of DKA, she was transferred to the intensive
care unit (ICU), and afterward, she was treated with regu-
lar insulin at the beginning (10 unit stat) and then 6 units
per hour. The regular insulin was changed based on the
electrolytes, BS level, rule out of COVID-19, and the
other aspects of managing the DKA. Chest computed to-
mography (CT) scan demonstrated bilateral, peripheral
and patchy ground-glass opacities on her first day of ad-
mission which elucidate the evidence of COVID-19 (Fig.
1). Therefore, she was isolated and 2 swab samples were

Table 1. Laboratory tests of the patient during the different days

collected from her throat and nasopharynx and the test
was positive for SARS-CoV-2, whereas the blood culture
and the urine culture analysis were negative. We also
checked K q 12h and BS q 6h. The other laboratory data
are listed in Table 1.

The DKA protocol which is shown in Table 2 and
COVID-19 treatment were initiated for the patient. The
day after hospitalization, she underwent cesarean section
due to the blood pressure of 140/95 and IUFD by suspi-
cious of preeclampsia and a fetal breech presentation with
a history of a previous cesarean section. Her dyspnea and
02 saturation level were getting worse day by day, de-
spite she was intubated. Treatment with meropenem, van-
comycin, ribavirin, kaletra, infliximab, hydroxyl chloro-
quine sulfate, hydrocortisone, methylprednisolone, N-
acetylcysteine, and dextromethorphan (Table 2), and Lan-
tus and regular insulin was started. The routine protocol
treatments of DKA did not reduce her BS level because of
the uncontrolled diabetes, COVID-19 and on the other
hand, she did not use insulin before her admission. There
exist both acute respiratory distress syndrome (ARDS)
and end organ damage (according to increase of creatinine
and liver function tests). Therefore, cardiac and pulmo-
nary arrest occurred and the patient was expired despite of
the standard cardiopulmonary resuscitation (CPR).

26mar 28mar 3 1mar 3apr 4apr
WBC (per mm’) 9.100 8.500 8.500 14.700 24.500
gment = 84% Segment = 88.5% gment =90.6% Segment =91% Segment =92.9%
HB (g/dl) 7.8 11.4 9.2 79 7.9
PLT (per mm®) 208000 138000 121000 620000 50000
LDH (u/liter) 1156 1191 2430 6456 6750
AST (u/liter) 56 32 33 832 3978
ALT (u/liter) 14 15 28 219 594
BS (mg/dl) 66, and 212 340, and 164 303, and 201 275, and 248 308, Ind 374
PH 6.85 7.24 7.26 6.97 7.37
HCO, (m moll/l) 35 8.3 16.6 1.9 19.8
Urine analysis Ketone =+1 Ketone = negative Ketone = +1 Ketone = +1 Ketone = +1
K (m moll/1) 5.3,and 4.9 3.2,and 4 3.8,and 3.6 4.5,and3.9 4.5 and 5.4
Cr (mg/dl) 0.9 0.6 0.5 1.3 1.4
PT (sec) 13.8 14.5 13.5 36.9 39.9
PTT (sec) 32 35 38 54 77
INR 1.3 1.4 1.3 2.11 3.12
Mg (mg/dl) 2 1.8 2 1.8 1.7
Table 2. Drugs that are prescribed for the patient during the hospitalization
Drugs Dose
Amp meropenem 1grIV (q 8h)
Amp vancomycin lgrIV (q 12 h)
Tab ribavirin 600mg/po (q 12 h)
Tab kaletra (lopinavir / ritonavir) 200/50mg/PO (q 12 h)
Amp infliximab 300mg/IV /stat
Tab hydroxyl chloroquine sulfate 800mg/po/stat
Amp hydrocortisone 100mg/IV (q 12 h)
Amp methylprednisolone 500MG/1V/stat then 40mg (q 12 h)/BD
Amp pantoprazole 40 mg/IV (ql2h)
Tab rosuvastatin 20mg/po/daily
Amp N-acetyl cysteine 1gr/IV (q 12 h)
Amp apotel 1gr/IV/(q 8h) If T>38C°
Syr dextromethorphan Sce/po/(q 8 h)
Serum therapy/KCl/mgso4 Base on electrolytes and BS
Drip insulin regular Base on electrolytes and BS
Insulin Lantus 10u/SC/daily
Amp heparin 5000u/sc (q 12 h)
Tab acetylcysteine 600mg/po (g 12 h)
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Discussion

that she underwent cesarean section due to the blood
pressure of 140/95, IUFD by suspicious of preeclampsia,
and a fetal breech presentation with a history of a previous
cesarean section. The routine protocol treatment of
COVID- 19 and ARDS was started, but the treatment did
not reduce her BS level which is due to the concurrent
suffering of COVID-19 and diabetes, the uncontrolled
diabetes, and also not utilizing the regular insulin before
her admission. Finally, she was expired with diagnosis of
ARDS, end organ damages, and uncontrolled BS. To the
best of the authors’ knowledge, no previous work has
been reported on the comorbidity of diabetes and COVID-
19 in pregnancy, but there were limited similar subjects in
non-pregnant patients. In retrospective study by Akhtar et
al. in 2019 (10), it is concluded that the maternal, fetal,
and neonatal outcomes of patients who were infected in
late pregnancy, appeared very good. The result of this
study is different with our result and it was predictable
due to the non DKA association. In another retrospective
study by Nan et al. (12) in Wuhan in 7 pregnant women
with COVID-19 having mean gestational age of 39 weeks
and 1 day and also negative past medical history of diabe-
tes, they reported that the maternal, fetal, and neonatal
consequences of patients who were infected in late preg-
nancy were good which is different with our result and it
was foreseeable for the sake of non DKA association. In a
case report study, Igbal et al. (13) in 2020, an uncompli-
cated vaginal delivery in a pregnant patient with 34 years
old and 39 weeks of gestational age with covid-19 by neg-
ative past medical history of diabetes was reported in the
United States. In retrospective cohort study, Fei et al. (14)
in 2019 reported that the diabetes was the second comor-
bidity with COVID-19 that led to non-pregnant patient
death. In our study it seems that COVID-19 infection can
covert diabetes to DKA which cannot be controlled by the
routine protocol treatment of DKA and it finally leads to
death. In another retrospective study by Huijun Chen et al.
(15), nine pregnant by COVID-19 were investigated in
Zhongnan hospital in 2020 by the negative past medical
history of diabetes. The disease like pneumonia and severe
COVID-19 were not seen and none of the patients died.
Nine livebirths were recorded. No neonatal asphyxia was
observed in newborn babies. The results confirm the main
hypothesis of our study which is comorbidity of diabetes
and COVID-19 in pregnant and it can increase the risk of
maternal mortality and IUFD. The result of study by
Awadhesh et al. (16) in 2020 in India was similar to our
result which is due to the evidence of increased incidence
and severity of COVID-19 in non-pregnant patients by
diabetes. It seems COVID-19 could have effect on the
pathophysiology of diabetes. BS control is important not
only for patients who are infected with COVID-19, but
also for those without the disease. Xiaotong et al. (17) in
2020 in Suzhou reported a case of a 28 years old pregnant
woman by 30-week gestational age with the 2019 novel
coronavirus (COVID-19) without the past medical history
of diabetes, and cesarean section who was delivering a
healthy infant. Due to the intra uterine fetal death (IUFD)
in our case, the result of this study is different with our
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result which can confirm our hypothesis.

Conclusion

Our study in Iran suggests insight into the relevant clin-
ical and laboratory findings of this novel entity. The stud-
ied case shows the importance of the diagnosis of corona-
virus disease and tough protocols in establishing elimina-
tion of infection in order to simplify removal of isolation
precautions and also trusty return of the patients to the
society. The topic is relevant for controlling disease
spread and enhancing public safety. It may be important
to monitor the blood glucose level in acute stage and dur-
ing the follow up period of the patient by COVID-19 as
well. The diabetes cases which are infected by COVID-19
are needed more attention in order to prevent the rise of
BS and DKA in pregnancy. Future research is urgently
needed to provide a better understanding of the associa-
tion between COVID-19, diabetes, DKA, and a new clini-
cal management.
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