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how to manage the IVF during COVID-19 
pandemic among diabetic females:  
a scientific perspective

ABSTrACT
Diabetes is a challenging clinical problem facing ob-
stetricians and gynecologists when it comes to in vitro 
fertilization and embryo transfer (IVF-ET). During the 
COVID-19 pandemic we are living nowadays, COVID-19 
becomes a new superimposing challenge for diabetic 
females need IVF-ET procedures. 
The persistent lock-down of diabetic health facilities 
already advised by numerous organizations and con-
tributing to challenging diabetes treatment is harmful 
to the whole population and in particular to patients 
with infertilities. Around 0.3% of all babies born last 
year were conceived with IVF-ET therapies worldwide.
We recommend remedies to foresee more delicate 
infertility cases so as to prepare for a resumption of 
temporarily suspended fertility treatment.. In an age 
of crucial challenges for our national health services, 
complication prevention and tension management can 
help competent agencies and health providers identify 
patients that should be preferred to begin fertility 
treatment in a healthy environment.
What we consider as a possible possibility is the 
gradual restart of IVF, which needs many measures 
for diabetic patients. The problem of restarting IVF 

installations after the current lockdown is real since 
each nation follows a certain recovery curve. Especially 
as a result of silent dissemination, attention should be 
provided to COVID-19 infection among patients and 
health-care staff after the restart of IVF therapy. (Clin 
Diabetol 2020; 9; 6: 372–377)
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Introduction 
Since the early stages of the pandemic, diabetic 

patients have been at the frontline, as rising epidemio-
logical evidence showed that they are at higher risk of 
serious clinical effects of COVID-19 [1]. However, the 
present global condition does not discourage women 
from pursuing an interest in building a  family and 
dreaming of a child. Even if she is diabetic and tries 
IVF, there is a possible danger of in-vitro fertilization 
(IVF), which may end in respiratory and cardiovascular 
problems, termed a severe ovarian hyper-stimulation 
syndrome [2]. Since COVID-19 may also induce res-
piratory and cardiovascular complications, it is unclear 
how women with COVID-19 manage a serious ovarian 
hyper-stimulation syndrome. There are no records of 
these problems at the moment [3].

The risk of serious ovarian hyper-stimulation syn-
drome may be increased by diabetes with or without 
other concomitant autoimmune diseases [4, 5]. For 
thorough guidance before embarking on ovarian 
stimulation, knowledge of the association of current 
conditions and the potential for vascular leakage disor-
ders is required. In this demographic, prevention steps 
may be essential factors [5]. 
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It was also established that pregnancy accom-
plished by IVF was linked, according to a study team 
in Greece, with a higher risk of gestational diabetes. 
These methods are considered to be correlated with 
a greater risk of pregnancy and birth complications. 
More than half a million babies are projected to be 
born worldwide through IVF [6]. 

However, fertility and IVF problems allow the  
patient to slip into the difficulty of finding the right  
period for IVF after the pandemic. Either delay or 
resume the extraction of IVF eggs and embryos, or 
freeze the eggs/embryos until date of expiry of eggs/ 
/embryos [7]. 

There is currently little scientific data on the con-
nection between coronavirus and fertility [8]. We 
know that diseases will sometimes contribute to fever 
that can influence the treatment of infertility [9]. One 
research has shown that fever was correlated with a 
reduced amount of embryos, a longer duration and a 
higher amount of treatment needed during their freez-
ing or IVF cycle. However there is no proof that the 
impact of fever on female fertility persists longer [10]. 

COVID-19 and diabetes
Outcome of COVID-19 in diabetics 

People with COVID-19 diabetes are more likely 
to have poor prognosis and mortality. Given the high 
worldwide incidence of diabetes, the COVID-19 demo-
graphic represents a significant susceptible group [11]. 
The worse prognosis of persons with diabetes is likely 
to be a result of the syndromic aspect of the condition: 
hyperglycemia, older age, comorbidity and in particular, 
hypertension, obesity and cardiovascular disease — all 
lead to growing incidence in these individuals [12]. The 
scenario, however, is more complicated as it involves 
factoring in social variables such as inequality and race, 
as well as factors that become important at a time when 
a patient with extreme COVID-19 needs to be handled. 
Here the specialist must not only provide treatment for 
the health condition of the individual with diabetes, but 
must also closely match glucose-lowering medications 
with complex virus infection treatments [13].

Diabetes management in COVID-19 patients
Once again, diabetes treatment in patients with 

COVID-19 represents a significant clinical challenge, 
one that needs a well-integrated team solution, since 
this is an indispensable technique to minimize the 
likelihood of serious problems and mortality as far as 
possible [14]. Careful consideration of the multiple 
components that lead to poor prognosis of COVID-19 
in patients with diabetes might be one of the most, 

if not the only, way to address the current condition 
and make it easier for our health services to be able to 
meet any potential problems in a timely and successful 
manner [15].

hidden relation between diabetes and COVID
Finally, the inter-relationship between diabetes 

and COVID-19 needs further studies in order to explain 
the degree to which the particular mechanisms of the 
virus (e.g. its pancreatic b-cell tropism) could contrib-
ute to the deterioration of glycemic regulation and 
in certain situations, to the striking development of 
diabetic ketoacidosis or hyperglycemic hyperosmolar 
syndrome [16].

glycemic control and its impact
Medical teams can maintain sufficient glycemic 

regulation in diabetic  patients with COVID-19. This 
includes analysis of all possible effects that COVID-19 
therapy may have had in patients with diabetes [17].

Treatment with chloroquine or hydroxychloroquine 
can induce hypoglycemia, especially in patients on 
insulin or sulfonylurea, due to their effects on insulin 
secretion, degradation and action [18]. Contrarily, med-
ications such as lopinavir and ritonavir can contribute 
to hyperglycemia and exacerbate glycemic regulation 
[19]. These agents may induce hepatic and muscular 
toxicity, so vigilance is advised when used in conjunc-
tion with statins and in patients with fatty liver disease 
[20]. Pharmacokinetic reactions with antidiabetic drugs 
are often normal, triggering over-exposure or under-
exposure to either antiviral or anti-diabetic drugs [21]. 

Glucocorticoids have been used as symptomatic and 
anti-inflammatory therapy in individuals with COVID-19 
with extreme acute respiratory distress syndrome. 
However, their usage can exacerbate insulin resistance, 
retain gluconeogenesis, worsen glycemic regulation, 
and trigger pronounced hyperglycemia. Glucocorticoids 
are known to impose their hyperglycemic impact by 
lowering insulin sensitivity and insulin release, and also 
by interaction with GLP-1 effects, and by increasing the 
development of glucagon [22].

Diabetes and IVf
how diabetes can impact woman fertility 

Women who have diabetes are usually at a higher 
risk for conceiving complications. There are several 
causes that may lead to lower fertility rates: obesity, 
underweight, diabetes problems, PCOS (polycystic 
ovarian syndrome) or autoimmune disorder. The above 
factors are consistent with diabetes in women, which 
usually contributes to lowered fertility rates [23].
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Patients with PCOS are candidates for IVF
Polycystic ovary syndrome — PCOS is a medical 

disorder in which a large number of cysts form on the 
ovary and it may influence fertility due to irregular or 
missing cycles. PCOS is primarily linked with type 2 dia-
betes and obesity [24]. Cycles are considered irregular 
if periods occur at intervals of 35 days or more. Periods 
are considered to be missing when a woman who has 
previously had regular cycles is missing a period for  
6 months or more [25].

 Premature menopause and diabetes 
Premature menopause — frequently correlated 

with type 1 diabetes, premature menopause oc-
curs when a woman stops having periods before 
the age of 40. Endometrial cancer (uterine cancer). 
This condition is more frequent in women with 
type 2 diabetes and PCOS, and can contribute to 
infertility if not treated early [26]. Microvascular 
and cardiovascular risks — findings indicate that 
people with type 1 diabetes who have microvascular 
or cardiovascular complications have significantly 
lower fertility rates [27].

The new triad (IVF, OSS and diabetes)
Patients receiving gonadotrophin ovary stimula-

tion for IVF cycles are vulnerable to Ovarian Stimu-
lation Syndrome (OSS). Presence of unregulated 
diabetes is a risk factor that raises the likelihood 
of ovarian hyper-stimulation; as shown in several 
trials, metformin has had a beneficial impact on 
the prevention of such complications among dia-
betic females pursuing IVF pregnancy. Reduction of 
estradiol amounts on the day of administration of 
HCG. Another potential reason is that the impact of 
berberine or metformin on the reduction of andro-
gen and insulin levels may lead to reduced estradiol 
concentrations [28–31]. 

Data also suggests that metformin has a clear 
impact on human ovarian steroidogenesis [32]. In 
addition, metformin has also been shown to di-
rectly suppress the activity of aromatase enzyme [29]. 
These findings may also explain the rapid biochemical 
improvements in serum testosterone and estradiol con-
centrations observed in our study after a short course 
of berberine or metformin.

Safety is a key consideration for women undergo-
ing IVF. Hyperinsulinemia is a risk factor for OHSS, as 
women with PCOS who are hyperinsulinemic have  
a higher level of E2 and a greater incidence of ovarian 
hyper-stimulation during ovarian stimulation with FSH, 
compared to those with normoinsulinemia [29]. 

IVF and gestational diabetes
Pregnant mothers who used in vitro fertilization to 

conceive are 53% more likely to experience gestational 
diabetes than women who conceived spontaneously, 
according to research results provided at the annual 
meeting of the European Association for the Study of 
Diabetes [33].

“These results underscore the significance of early 
diagnosis of gestational diabetes in pregnant women 
with assisted reproductive technologies that may con-
tribute to an increase in lifestyle activity from the previ-
ous to the IVF era and the first trimester of pregnancy, 
especially in high-risk communities, in order to reduce 
the risk of gestational diabetes.”

In a systematic study and meta-analysis, Anagnostis 
at al. [33] reviewed evidence from 17 matched and 21 
unmatched case-control trials conducted between 1995 
and 2017, contrasting the probability of gestational 
diabetes in singleton pregnancy with assisted repro-
ductive technologies (IVF and intracytoplasmic sperm 
injection) vs. random conception (n = 1,893,599) [34]. 
Studies were removed if conception was accomplished 
by ovulation induction or intrauterine insemination. 
Researchers used maternal age, parity and ethnicity to 
balance aided reproductive groups and spontaneous 
reproduction groups.

Across trials, 4,766 out of 63,760 people who 
experienced assisted reproduction and 158,526 out 
of 1,870,734 women who became pregnant naturally 
acquired gestational diabetes [35]. “This thorough 
review of the best available data to date indicates that 
singleton pregnancy obtained by IVF is correlated with 
an elevated risk of developing gestational diabetes rela-
tive to pregnancies spontaneously born.” Anagnostis 
said in a press release. “The precise cause remains 
unknown, and whether this risk is related to medical 
action or to the inherent infertility status of couples 
undergoing assisted reproduction is not yet well known 
and needs more study.”

COVID-19 and IVf
COVID-19 impact on fertility clinics

Since most coronavirus cases are related to travel 
in places with ongoing outbreaks, fertility clinics are 
advising patients to postpone IVF or other fertility care. 
Previously, it was proposed by the Society for Assisted 
Reproductive Technology (SART) and the American 
Society for Reproductive Medicine (ASRM) that patients 
with a high risk of coronavirus (current symptoms, 
verified patient infection within 14 days of initiation of 
symptoms, or a positive coronavirus test result) should 
aim to prevent pregnancy [36].
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These recommendations apply to procedures in 
egg or sperm donors and surrogate mothers, or IVF 
transfers. In context, if signs of respiratory failure (com-
mon with coronavirus) occur, anesthesia used during 
the extraction period can further inhibit respiration 
while the immune system may still be weakened. Go-
ing ahead with a transfer period may pose a danger to 
the applicant, clinic personnel, or other patients, and 
is usually really not the right option [37].

At the beginning of April, ASRM had initially sug-
gested halting the implementation of new therapy peri-
ods, including activation of ovulation, IUIs, IVF retrievals 
and exchanges, and non-urgent cryopreservation of 
gametes owing to coronavirus pandemics. Patients 
and physicians were actively advised to postpone any 
transfers of embryos, fresh or frozen, and allowed to 
collaborate closely to decide how “urgent” the patient’s 
treatment could be [38].

In other terms, whether fertility treatment was 
super time-sensitive (say, in the case of age or reduced 
ovarian reserve) and a protracted pause may have an 
effect on the result that might have been deemed ur-
gent. The ASRM suggested the cessation of non-time-
sensitive activities, reducing in-person experiences and 
promoting the usage of telehealth. However, patients 
that were mid-cycle would have been willing to pursue 
their care.

COVID-19 impact on fertility
There is currently insufficient clinical information 

on the relationship between coronavirus and fertility. 
But this is a fairly touch-and-go scenario. COVID-19 is 
relatively recent, so the CDC and other scientists would 
need to continue tracking its impact on fertility and 
beyond [39].

What we do know is that viruses will often trig-
ger a fever that can affect fertility care. One research 
indicated that fever during the egg freeze or IVF period 
was correlated with a lower number of eggs recovered, 
a longer cycle, and a higher amount of medication 
needed. There is no proof, however, that fever causes 
longer-term effects on female fertility [40]. 

COVID-19 impact on pregnancy
We know that full-term babies born from women 

with active COVID-19 infections have performed well 
while serious illness (COVID-19 or otherwise) can con-
tribute to premature labor. A very small case-analysis of 
COVID-19-affected women who delivered by C-section 
found that the virus had not been transmitted via 
amniotic fluid, cord blood or breastmilk, although it 
is still uncertain if transmission is feasible. However, in 
another review, preeclampsia was identified in 6 of 8 

women with serious COVID-19 pneumonia admitted to 
ICU, although no preeclampsia symptoms were found 
in 34 participants with more moderate coronavirus [41]. 

However these details are somewhat insufficient. 
Abortion and stillbirth, has been shown in cases of in-
fection with other associated coronaviruses (SARS-CoV 
and MERS-CoV) during pregnancy, and the CDC states 
that high fever during the first trimester of pregnancy 
may raise the risk of some birth defects. This describes 
the prudent attitude of ASRM to begin transfer cycles 
at this period, although there is no evidence yet on 
the effect of COVID-19 on the fetus during the first or 
second trimesters of pregnancy [42]. 

Conclusion 
To our knowledge the inter-relationship among 

those three elements of the triad, “Diabetes, COVID 
and Fertility”, was not addressed in literature. How-
ever, it was noticed obviously in many cases managed 
particularly in IVF clinics that there was a hidden rela-
tion among those three factors. Diabetic patients who 
attended our clinics for IVF trials during the COVID-19 
pandemic experienced unexpected procedure failures 
and outcomes. This hypothesis obliged us to start our 
question by a review of literature to find that this topic 
was not discussed before. We recommend further re-
searches in this new topic to find a causative and any 
associated risk factors.
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