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Evaluation of AMH, FSH and LH on Group of Patient
Infected With COVID-19 Fertile and Infertile Female
in Baghdad

Ebtehal K. Abdullah a,*, Farhan A. Risan b, Abdulameer J. Mohammed b

a Al Kindy Teaching Hospital, Ministry of Health, Baghdad, Iraq
b College of Health and Medical Techniques - Baghdad, Middle Technical University, Baghdad, Iraq

Abstract

Extreme Acute Respiratory disaster SARS-CoV-2, a pathogenic and highly transmissible coronavirus, is the cause of
Coronavirus Disease 19 (COVID-19). A significant number of individuals lost their lives as a consequence of the SARS-
CoV-2 global pandemic. Despite enormous efforts made in practically every country since its first report in December
2019, this disease spread globally, especially in most of Europe, Iran, and the United States. The spread of SARS-CoV-2
has created a major threat to world health. This study examined several indicators of hormonal parameters in an effort to
assessment the collected scientific data and demonstrate the effect of COVID-19 on female fertility. Out of the 180
patients, 110 were infertile and 70 were fertile COVID-19-positive female patients who were admitted to the Kamal al-
Samarrai and Fatima Al-Zahraa hospitals in Baghdad between April 2022 and November 2022. The control group
consisted of 70 patients. The results of the study showed that there was a statistically significant (<.001) difference in anti
Müllerian hormone (AMH) between the patient and control groups. Follicular stimulating hormone (FSH), luteinizing
hormone (LH) were statistically significant differences and showed elevated level between the patient and control
groups. The results showed that COVID-19 infection may alter AMH levels, reduce ovarian reserve, affect the immune
system, and potentially alter the course of reproduction. Pituitary gonadotropin and ovarian hormone secretion also
seem to be impacted by COVID-19 disease.
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1. Introduction

T he term “coronaviruses” (CoVs) refers to a
class of ribonucleic acid (RNA) viruses that are

members of the family Coronaviridae, subfamily
Coronavirinae, and order Nidovirales. The HCoV-
229E strain was one of the first CoVs to infect
humans and affect their respiratory system, another
strain, HCoV-OC43, was found to be present in the
human upper respiratory tract. Patients with both
strains of the infection displayed the typical cold
symptoms, including headaches, sneezes, and sore
throats [1]. Aerosol and airborne transmission are
two ways that the pathogen known as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)

can spread from person to person [2]. The lung is
the principal site of viral infection within the res-
piratory system [3]. Numerous profound effects of
COVID-19 have been felt by humanity leading to
significant instability in the social, medical, politi-
cal, and economic domains. Acute respiratory
distress of severe magnitude coronavirus 2 (SARS-
CoV-2) infection modifies the body's typical
immune response while causing localized and sys-
temic harm to organs and tissues [4]. The respira-
tory tract gets infected as soon as the virus enters
the body. SARSCoV-2 infection occurs in three
stages: I asymptomatic incubation period in which
the virus may or may not be detectable; II is a no
severe symptomatic period in which the virus is
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present; and III is a severe respiratory symptomatic
stage with a high viral load. Extra pulmonary le-
sions unique to COVID-19 includes hepatocellular
lesions, neurological disorders, myocardial dys-
function and arrhythmia, gastrointestinal disorders,
and genital impairment, Acute renal lesions/acute
kidney damage are also included [5]. The ovaries
have a higher number of IV angiotensin-converting
enzyme 2 (ACE2) receptors, which may impair the
female reproductive system. There's no antiviral
medication that has been clinically approved to
treat COVID-19. However, fewer antiviral medica-
tions with a broader spectrum of activity have been
tested in clinical trials against COVID-19, with
encouraging outcomes. However, studies have also
revealed signs of other organs and systems,
including the heart, kidneys, and reproductive
system [6]. Women are also more vulnerable to viral
infections than men are, which raises the risk of
reproductive system impairment for all women,
particularly those who are childbearing age. Given
this, the COVID-19 needs to give more attention to
female fertility and related reproductive health care
[7]. The ovaries could be the target of a severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection [8]. Sexual hormones such as follicle-
stimulating hormone and luteinizing hormone,
along with anti-Müllerian hormone (AMH) and
basal antral follicle count, are the most widely used
indicators of ovarian reserve [9] (see Figs. 1e3).
The measurement of female fertility is based on

ovarian reserve. Moreover, irregular menstruation
may also be a sign of low ovarian reserve in women
who are of reproductive age [10]. Women who are
infected may be susceptible to COVID-19-related

ovarian damage, such as hormone disruption and
decreased ovarian reserve [11].

2. Materials and methods

2.1. Study design

This study was a hospital-based cross sectional,
caseecontrol study which was done on Iraqi popu-
lation from Baghdad city. Blood samples were
collected from a total of) No.180 (volunteers in a
period from April 2022 till November 2022 from
Kamal al-Samarrai hospital, and Fatima Al-Zahraa
hospital in Baghdad city. The (No.180) volunteers
were classified to patients group (No.110) which
include (No.40) fertile infected with COVID-19
(No.40) infertile infected with COVID-19 (No.40),
and infertile uninfected with COVID-19 (No.30).
The control group (No.70) apparently healthy in-
dividuals without symptoms or chronic disease and
fertile female and uninfected with COVID-19 at the
time of collected sample. Serum sample into ali-
quots was stored at (�20 �C) until needed for
studied parameters investigation.

2.1.1. Inclusion criteria
Criteria for inclusion: All patients between the

ages of 18 and 40 were included in the study. The
first group suffers from secondary infertility, While
the second group of women has children within the
last five years. She previously gave birth naturally
that is without the use of artificial insemination or
IVF. she has never received fertility treatment
before for the past six months, she has not received
the Covid-19 vaccination.

Fig. 1. Means of Anti-Müllerian Hormone (AMH) by Fertility and COVID-19 infection with 95.00% CI Error Bars.
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2.1.2. Exclusion criteria
Primarily infertile females. Women who were not

overexposed to ionizing radiation, pesticides, lead,
cadmium, mercury, or other physical, biological,
chemical, or environmental factors that have an
impact on female fertility. Do not have any gonadal
injuries from radiation therapy to the abdomen or
pelvis or from high-dose chemotherapy with alky-
lating agents. be excluded if they have severe thyroid
dysfunction or other conditions that impair female
fertility. She's hadmiscarriages in the past. Her family
has a history of infertility issues. Severe obesity.
Womenwho are pregnant or taking birth control pills.
Subjects who declined to take part in the research.

2.2. Statistical analysis

The statistical analysis for the study was done
using the social sciences statistics program (SPPS
Version 21). For the quantitative variable, data were

shown as Mean ± SD so that study groups' means
could be compared to one another. ROC Curve was
used to study relations.

3. Results

Fertility and COVID_19 were used as the variables
in an analysis of variance (ANOVA) to determine if
there were any significant differences in Anti-
Müllerian Hormone (AMH) levels. According to
Table 1, there were notable variations in AMH be-
tween the various levels of COVID-19 and fertility,
as indicated by the highly significant ANOVA re-
sults (p < 0.001). Additionally, the highly significant
interaction effect between COVID_19 and fertility
revealed significant variations in AMH for each
combination of COVID_19 and fertility factors
(p < 0.001) (see Table 2).
The main effect of Fertility was found to be

significant, p < 0.001 suggesting noteworthy

Fig. 2. Means of Follicle-Stimulating Hormone (FSH) by Fertility and COVID-19 infection with 95.00% CI Error Bars.

Fig. 3. Means of Luteinizing Hormone by Fertility and COVID-19 infection with 95.00% CI Error Bars.
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differences in AMH based on Fertility levels. Simi-
larly, the main effect of COVID_19 was significant, as
indicated by p < 0.001 signifying substantial differ-
ences in AMH based on COVID_19 levels table [1].
The mean AMH level for the combination of

Fertile and Negative infection (healthy control)
(4.87 ± 0.85) was significantly higher than for Fertile
and Positive (2.05 ± 0.56), p < 0.001, in the same way
for the interaction effect between Fertility and
COVID_19. Furthermore, with regards to the inter-
action effect between COVID_19 and fertility, the
combination of being both healthy control
(4.87 ± 0.85) had a mean AMH level that was
significantly higher than that of being both infertile
and positive (0.86 ± 0.46), with a p-value of less
than.001. In contrast, the mean AMH level for the
combination of Infertile and Absent infection
(1.22 ± 0.30) was significantly lower than for Fertile
and Positive (2.05 ± 0.56), p < 0.001, for the inter-
action effect between Fertility and COVID_19.
The mean AMH level for the combination of

Fertile and Positive (2.05 ± 0.56) was significantly
higher than for Infertile and Positive (0.86 ± 0.46),
p < 0.001, for the interaction effect between Fertility
and COVID_19, as shown in table [2].

Follicle-stimulating hormone (FSH) and luteiniz-
ing hormone levels were compared to the variables
COVID-19 and fertility using an analysis of variance
(ANOVA) to see if any significant differences
existed.
The ANOVA results showed significant results

(Table 1). A significant difference in FSH was
observed across the different levels of COVID-19
and Fertility (p < 0.001). Moreover, there was a
significant interaction effect between COVID-19 and
fertility, with p < 0.001. This indicates that FSH
levels were significantly impacted by the combined
effects of COVID_19 and fertility. This interaction
effect is crucial because it indicates that there is
more going on than just additive interaction be-
tween these two factors and FSH levels.
Furthermore, the main effect of fertility was found

to be significant, with p < 0.001 indicating significant
differences in FSH according to fertility levels.
Similarly, the primary impact of COVID-19 was
found to be statistically significant, with p < 0.001
signifying noteworthy variations in FSH according
to COVID-19 concentrations. Table [1]. Detailed
descriptive statistics can be found in (Table 3).
Statistical significance was demonstrated by the

ANOVA analysis results, with p < 0.001. The data
presented in Table [1] indicates that there are sig-
nificant differences in the levels of luteinizing hor-
mone between the COVID-19 and fertility categories.
Furthermore, a significant interaction between
COVID-19 and fertility was observed, with p ¼ 0.008.
As indicated by the interaction term, this shows that
there were significant differences in LH for every
combination of COVID_19 and fertility. Furthermore,
p < 0.001 indicated significant differences in LH
levels according to Fertility categories, indicating
that Fertility had a significant influence. Likewise,

Table 1. Analysis of Variance for AMH, FSH, LH by Fertility and
COVID_19 in studied groups.

variable Term SS df F p hp2

AMH Fertility 238.35 1 576.36 <00.001 0.77
COVID_19 103.44 1 250.15 <00.001 0.59
Fertility:COVID_19 61.92 1 149.74 <00.001 0.46

FSH Fertility 1,042.78 1 279.12 <00.001 0.61
COVID_19 1,500.11 1 401.53 <00.001 0.70
Fertility:COVID_19 277.83 1 74.37 <00.001 0.30

LH Fertility 412.43 1 200.57 <00.001 0.53
COVID_19 605.75 1 294.59 <00.001 0.63
Fertility:COVID_19 14.60 1 7.10 00.008 0.04

Table (2). Descriptive statistics of anti Müllerian hormone by the studied groups.

Marker Groups Variable M ± SD No. Median p

AMH Infected COVID-19 Fertile 2.05 ± 0.56 40 2.02 <00.001
Infertile 0.86 ± 0.46 40 0.85

uninfected COVID-19 Infertile 1.22 ± 0.30 30 1.22 <00.001
Healthy control 4.87 ± 0.85 70 4.78

Table (3). Descriptive statistics of fertility hormone by the studied groups.

Parameter Groups Variable No. M ± SD Median SEM p

FSH Infected COVID-19 Fertile 40 18.87 ± 1.96 19.30 0.31 <00.001
Infertile 40 21.31 ± 2.68 20.65 0.42

uninfected COVID-19 Infertile 30 17.86 ± 1.61 17.90 0.29 <00.001
Healthy control 70 10.21 ± 1.49 10.00 0.18

LH Infected COVID-19 Fertile 40 10.27 ± 1.29 10.40 0.20 <00.001
Infertile 40 12.84 ± 2.00 12.71 0.32

uninfected COVID-19 Infertile 30 9.60 ± 1.34 9.61 0.24 <00.001
Healthy control 70 5.83 ± 1.14 5.83 0.14
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significant differences in LH levels based on COVID-
19 categories were highlighted by the significant
impact of COVID_19 (p < 0.001) (Table 1). Detailed
descriptive statistics can be found in (Table 3).

4. Discussion

COVID-19 is a serious public health concern due
to its extensive reach and widespread global distri-
bution [12]. Claim that SARS-CoV-2 infection dis-
rupts normal immune responses, leading to systemic
and localized tissue damage [13]. The lower respi-
ratory tract is primarily affected by local tissue
damage, which manifests as pneumonia with fever,
cough, expectoration, and hemoptysis [14]. List the
extra pulmonary damage caused by COVID-19 as
acute kidney injury, hepatocellular injury, neuro-
logical disorders, myocardial dysfunction and
arrhythmia, and gastrointestinal symptoms [15].
Both direct and indirect evidence point to the pos-
sibility that COVID-19 may affect female fertility and
this theory has received far more attention. A fe-
male's fertility is her ability and potential for repro-
duction. However, no comprehensive reviews have
been carried out to fully investigate the connection
between female fertility and COVID-19. We will
conduct a systematic review and meta-analysis to
improve our understanding of the relationship be-
tween COVID-19 and female fertility and to enable
individual and societal preventative measures [16].
The study will also ascertain the current general

understanding of COVID-19 and female fertility in
light of updated literature. Combining the available
data on the association between female fertility and
COVID-19 with clinical and public health implica-
tions, fertility preservation should be encouraged in
these patients. The capacity of SARS-CoV-2 to bind
to ACE2 and invade target cells may have an effect
on female fertility. ACE2 regulates angiotensin II
(Ang II) and Ang-(1e7) levels to fulfill its physio-
logical functions, and it is expressed by the placenta,
uterus, vagina, and ovaries [17]. An important factor
in determining a woman's fertility is her ovarian
reserve. ACE2, Ang II, and Ang-(1e7) may control
the growth of endometrial tissue, angiogenesis and
degeneration of the corpus luteum, and follicular
development and ovulation. Because of the
decreased ovarian reserve caused by lower-quality
eggs, fecundity may be affected [18]. It is commonly
known that a woman's fertility starts at (roughly) 13
years old and ends at age 49. Forty Naturally, as
women age, their fertility declines. A woman's
ovarian reserve and oocyte quality start to deterio-
rate around the age of 35, which accelerates the
decline in her fertility [19].

Previous research suggests that organ function
can be negatively impacted by factors other than
viral attacks. Respiratory failure, direct SARS-COV-
2 virus infection of ovarian tissue, or the immuno-
logical reaction triggered by the COVID-19 infection
itself have all been linked to ovarian dysfunction
[20]. The anti-Müllerian hormone (AMH) has the
potential to be a valuable new marker of ovarian
reserve because its levels are believed to reflect the
size of the follicle pool at rest. Since anti-Müllerian
hormone levels are not notably altered during the
menstrual cycle, AMH measurements are more
practical than other endocrine markers of ovarian
reserve [9]. Since anti-Müllerian hormone seems to
be the best endocrine marker for assessing the age-
related decline of the ovarian pool in healthy
women, it has the potential to predict the repro-
ductive lifespan [21]. The current study's table [1]
shows that there were highly significant differences
in AMH depending on fertility levels; the main ef-
fect of fertility was found to be (p < 0.001). A sig-
nificant main effect of COVID-19 was also observed,
as shown by (p < 0.001), indicating significant vari-
ations in AMH according to COVID-19 levels.
Furthermore, it appears that there were notable
variations in AMH for every combination of
COVID-19 and fertility factors, as indicated by a
highly significant interaction effect (p < 0.001) be-
tween the two variables. The current results align
with a 2022 study done in Turkey that discovered a
statistically significant difference (p < 0.001) be-
tween AMH and female COVID-19 infections. The
post-COVID-19 patient had a significantly lower
AMH value. Women's AMH levels, a measure of
ovarian response, were markedly reduced after
contracting COVID-19 [22]. The COVID-19
pandemic has increased the likelihood of anxiety,
stress, and depression in women generally. Several
researches discovered that irregular menstrual vol-
ume and shorter or longer menstrual cycles were
caused by psychological stress during COVID-19
pandemics [23]. A few studies assessing the effect of
COVID-19 infection on the menstrual cycle and
volume in women of reproductive age revealed that
the virus altered menstrual patterns and increased
irregular periods in these women [24]. An additional
study discovered that 35% of women had longer
cycles, 60% had irregular periods, and 16 percent
had altered menstrual patterns. Conversely, another
study did not discover any statistically significant
differences in the amount of oocytes obtained or the
rate of fertilization among the nine women involved
in their study [25]. Another study found no effects of
COVID-19 infection on AMH levels over the long
or intermediate term. Their findings showed no
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association between mild COVID-19 infection and
women of reproductive age's ovarian reserve as
assessed by AMH levels [24].
Hypothalamic pituitary gonadal axis regulation of

the human reproductive system is a major function.
The anterior portion of the pituitary produces LH
and FSH, whereas the gonads produce estrogen and
testosterone [26]. The hypothalamic pituitary
gonadal axis regulates the menstrual cycle in fe-
males [27] claim that the ovarian follicles' prepara-
tion for ovulation and the uterus' preparation for
implantation are caused by the positive feedback
loop between estrogen and LH. The pituitary and
hypothalamus, which both have ACE 2 receptors,
are potential sites of infection for SARS-CoV-2 if it
manages to enter the brain [28]. SARS-CoV-2 may
enter the brain through the olfactory pathway, which
is thought to involve a porous cribriform plate [29].
The virus may then enter through the bloodebrain
barrier near the hypothalamus, where it is perme-
able. Additionally, hypophysitis brought on by a
hypothalamic infection may upset the hypothalamic-
pituitary-gonadal axis, resulting in irregular
menstruation and infertility [30]. In the current study
Table [1] indicates that the interaction effect between
COVID-19 and fertility depending on FSH was also
found to be highly significant with p < 0.001. This
shows that there was a significant correlation be-
tween FSH levels, COVID-19, and fertility. The dis-
covery of this interaction effect is noteworthy
because it implies that there is more going on than
just additive relationship between these two vari-
ables and FSH levels. This result is in line with a
different study that discovered elevated follicle-
stimulating hormone (FSH) levels in the presence of
hormonal imbalance. Menstrual and ovulation is-
sues brought on by this hormonal imbalance may
lead to infertility [31]. Severe COVID-19 may affect
the health of female reproduction in part due to
similar hormonal imbalances that have been linked
to other viral infections [32]. Furthermore, our
research results align with those from Iran, where it
was discovered that female COVID-19 patients
exhibited moderately elevated FSH levels [33].
Further studies on female COVID-19 patients
showed that the most ill patients had more irregular
menstrual flow and period, with decreased flow and
longer cycles being the predominant features.
These results lend credence to the hypothesis that

irregular menstrual cycles may result from hormonal
imbalances in women [16]. The statistical significance
of LH (p value < .001) suggests that there are sig-
nificant differences in luteinizing hormone levels
between the different COVID-19 and fertility cate-
gories. Furthermore, a significant interaction effect

between COVID_19 and fertility was observed
(p ¼ 0.008). The interaction term shows that there
were significant variations in LH for every combi-
nation of COVID_19 and fertility table [1]. Numerous
recent Chinese studies have confirmed that females
with basal-level COVID-19 infection had higher
levels of leptin. According to another study, there
may be a significant increase in the serum pituitary
hormone (LH) level as a result of the direct effect on
brain tissue [16]. Furthermore, a different study
found that women with COVID-19 had higher serum
LH levels than healthy controls during the follicular
phase [34]. In line with our results, FSH and LH
levels increased in COVID-19 patients, according to
another set of results from Indonesia [35]. Another
study done in China in 2022 found that in COVID-
19-infected females of reproductive age, FSH hor-
mone remained unchanged despite elevated LH
levels. These findings are at odds with our own.
There might not be a virus in the female reproduc-
tive system, based on new data. Furthermore, no
virus was discovered in the vaginal fluid or the cer-
vical exfoliated cells, which comprise the lower
genital tract [36]. This aligns with the minimal data
bolstering the hypothesis of vertical disease trans-
mission from progenitors to progeny [37]. More
research is necessary to confirm the virus's presence
in the female reproductive system, specifically in the
ovary. The results of this investigation align with the
findings of the systematic review which also
emphasized the necessity of conducting a more
comprehensive investigation into the long-term ef-
fects of COVID-19 on female fertility [38]. All of these
findings highlight how important it is to understand
the potential long-term consequences of severe
COVID-19 infection on women's reproductive health
and how important it is to provide women recov-
ering from the virus with the appropriate support
and interventions.
Finally, direct viral attack of the pituitary gland

and/or ovarian follicles, as well as an intensified
inflammatory response to viral infection, may
cause aberrant gonadotropin/gonadal hormone
secretion and hypothalamic pituitary ovarian axis
dysfunction [20].

5. Conclusion

Among the study's conclusions are the following: -
The data indicated evidence of impaired ovarian
reserve, changed AMH levels, and possible effects
of COVID-19 infection on reproductive outcomes.
Pituitary gonadotropin and ovarian hormone
secretion appear to be altered in both fertile and
infertile women with COVID-19 disease.
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infection on anti mullerian hormone. Anatolian Curr Med J
2022;4(4):412e6.

[23] Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A,
Rasoulpoor S, Mohammadi M, et al. Prevalence of stress,
anxiety, depression among the general population during
the COVID-19 pandemic: a systematic review and meta-
analysis. Glob Health 2020;16(1):1e11.

[24] Kolanska K, Hours A, Jonqui�ere L, d'Argent EM, Dabi Y,
Dupont C, et al. Mild COVID-19 infection does not alter the
ovarian reserve in women treated with ART. Reprod Biomed
Online 2021;43(6):1117e21.

[25] Orvieto R, Segev-Zahav A, Aizer A. Does COVID-19
infection influence patients' performance during IVF-ET
cycle? an observational study. Gynecol Endocrinol 2021;
37(10):895e7.

[26] Kaprara A, Huhtaniemi IT. The hypothalamus-pituitary-
gonad axis: tales of mice and men. Metabolism 2018;86:3e17.

[27] Han T, Kang J, Li G, Ge J, Gu J. Analysis of 2019-nCoV re-
ceptor ACE2 expression in different tissues and its signifi-
cance study. Ann Transl Med 2020;8(17).

[28] Moreno-Perez O, Merino E, Alfayate R, Torregrosa ME,
Andres M, Leon-Ramirez JM, et al. COVID19-ALC Research
group: male pituitary-gonadal axis dysfunction in post-
acute COVID-19 Syndrome-Prevalence and associated fac-
tors: a Mediterranean case series. Clin Endocrinol 2022;96(3):
353e62.

[29] Lundholm MD, Poku C, Emanuele N, Emanuele MA,
Lopez N. SARS-CoV-2 (COVID-19) and the endocrine sys-
tem. J Endocr Soc 2020;4(11):bvaa144.

[30] Liang W, Liang H, Ou L, Chen B, Chen A, Li C, et al.
Development and validation of a clinical risk score to
predict the occurrence of critical illness in hospitalized pa-
tients with COVID-19. JAMA Intern Med 2020;180(8):1081e9.

[31] Haryanti E. Physiological endocrinology and causes of dis-
orders of the menstrual cycle. Sci Midwifery 2023;11(1):1e12.
20. Moshrefi M, Ghasemi-Esmailabad S, Ali J, Findikli N,
Mangoli E, Khalili MA. The probable destructive mecha-
nisms behind COVID-19 on male reproduction system and
fertility. Journal of assisted reproduction and genetics. 2021
Jul;38(7):1691-708.

[32] Saadedine M, El Sabeh M, Borahay MA, Daoud G. The in-
fluence of COVID-19 infection-associated immune response
on the female reproductive system. Biol Reprod 2023;108(2):
172e82.

[33] Afshari P, Zakerkish M, Abedi P, Beheshtinasab M,
Maraghi E, Meghdadi H. Effect of COVID-19 infection on sex
hormone levels in hospitalized patients: a prospective lon-
gitudinal study in Iran. Health Sci Rep 2023;6(1):e1011.

E.K. Abdullah et al. / Al-Qadisiyah Journal of Pure Science 30 (2025) 57e64 63

https://doi.org/10.1021/acs.molpharmaceut.0c00608
https://doi.org/10.1007/s11684-020-0754-0


[34] Clarke SA, Abbara A, Dhillo WS. Impact of COVID-19 on the
endocrine system: a mini-review. Endocrinology 2022;163(1):
bqab203.

[35] Muharam R, Agiananda F, Budiman YF, Harahap JS,
Prabowo KA, Azyati M, …, Sumapraja K. Menstrual cycle
changes and mental health states of women hospitalized due
to COVID-19. PLoS One 2022;17(6):e0270658.

[36] Yousif MG, Al-Shamari AK, Sadiq AM. Immunological
marker of human papillomavirus type 6 infection in epithe-
lial ovarian tumor before and after paclitaxel drug

treatment in Al-Najaf Governorate. Iraq Drug Invention
Today 2019;12.

[37] Davis-Floyd R, Gutschow K, Schwartz DA. Pregnancy, birth
and the COVID-19 pandemic in the United States. Med
Anthropol 2020;39(5):413e27.

[38] Mukherjee TI, Khan AG, Dasgupta A, Samari G. Re-
productive justice in the time of COVID-19: a sys-
tematic review of the indirect impacts of COVID-19 on
sexual and reproductive health. Reprod Health 2021;18(1):
1e25.

64 E.K. Abdullah et al. / Al-Qadisiyah Journal of Pure Science 30 (2025) 57e64


	Evaluation of AMH, FSH and LH on group of patient infected with COVID-19 fertile and infertile female in Baghdad
	Evaluation of AMH, FSH and LH on Group of Patient Infected With COVID-19 Fertile and Infertile Female in Baghdad
	1. Introduction
	2. Materials and methods
	2.1. Study design
	2.1.1. Inclusion criteria
	2.1.2. Exclusion criteria

	2.2. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusion
	Funding
	Acknowledgement
	References


