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ABSTRACT 

The COVID-19 pandemic has significantly influenced 

women’s reproductive health through endocrine, inflammatory, 

vascular, and psychosocial pathways. SARS-CoV-2 interacts 

with ACE2 receptors expressed in ovarian tissue, endometrium, 

and placenta, raising concerns about its potential impact on 

fertility. This article provides an in-depth review of menstrual 

irregularities, ovarian reserve, sexual dysfunction, assisted 

reproductive outcomes, and long COVID effects. Current 

evidence suggests predominantly reversible changes, although 

severe infection may transiently impair ovarian function. 

 

INTRODUCTION 

COVID-19, caused by SARS-CoV-2, has systemic implications 

beyond respiratory illness. The female reproductive system is 

particularly vulnerable due to. 
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 Hormonal sensitivity to systemic illness 

 Expression of ACE2 receptors in reproductive organs 

 Immunological and vascular interdependence 

Reproductive health disturbances after viral illnesses are well documented in classical 

medicine, and COVID-19 follows similar patterns but with unique inflammatory and 

endothelial mechanisms. 

 

Molecular and Cellular Pathophysiology 

1. ACE2 Receptor Distribution 

ACE2 receptors are present in. 

 Ovarian follicles (granulosa cells) 

 Endometrial lining 

 Placental tissue 

This allows potential viral interaction with reproductive tissues. 

 

2. Cytokine Storm and Inflammation 

Severe COVID leads to. 

 Increased IL-6, TNF-α 

 Oxidative stress 

 Endothelial dysfunction 

 

These mechanisms disrupt: 

 Folliculogenesis 

 Steroidogenesis 

 Endometrial receptivity 

This aligns with inflammatory injury concepts described in Robbins and Cotran Pathologic 

Basis of Disease. 

 

3. Hypothalamic–Pituitary–Ovarian Axis Disruption 

Systemic stress alters: 

 GnRH secretion 

 LH and FSH release 

 Estrogen and progesterone balance 
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RESULT 

 Anovulation 

 Cycle irregularity 

 

 

Effect on Sexual Health 

1. Concept of Female Sexual Health 

Female sexual health is defined as a state of physical, emotional, mental, and social well-

being in relation to sexuality. Normal sexual function depends on coordinated interaction 

between hormonal regulation (estrogen, progesterone, and androgens), neurological 

pathways, vascular supply, and psychological factors. Any systemic disease that disrupts 

these systems can lead to female sexual dysfunction (FSD), which includes disorders of 

desire, arousal, orgasm, and pain. COVID-19, being a systemic inflammatory disease, has the 

potential to interfere with all these components. 

 

2. Biological Mechanisms Affecting Sexual Health 

COVID-19 induces systemic inflammation, endothelial dysfunction, and neuroendocrine 

alterations. These changes can impair genital blood flow, disrupt hormone production, and 

affect central nervous system regulation of sexual behavior. SARS-CoV-2 interacts with 

ACE2 receptors present in vascular endothelium and reproductive tissues, leading to vascular 
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and cellular dysfunction. This contributes to reduced genital perfusion and impaired arousal 

response, which are critical components of sexual function. 

 

3. Effect on Libido (Sexual Desire) 

Multiple clinical studies and systematic reviews have reported a decline in libido among 

women following COVID-19 infection. According to observational studies published in 

journals such as Human Reproduction and Journal of Sexual Medicine, decreased sexual 

desire is one of the most common complaints in post-COVID women. This reduction is 

primarily attributed to fatigue, systemic illness, and hormonal imbalance. Elevated cortisol 

levels associated with stress inhibit hypothalamic secretion of gonadotropin-releasing 

hormone, leading to decreased estrogen production. Estrogen plays a key role in maintaining 

sexual desire, and its reduction directly contributes to decreased libido. 

 

4. Arousal and Lubrication Disorders 

Normal sexual arousal in females requires adequate vascular engorgement and lubrication, 

both of which are estrogen-dependent processes. COVID-19–induced endothelial 

dysfunction, leads to impaired nitric oxide–mediated vasodilation. This results in reduced 

blood flow to genital tissues, thereby affecting arousal. Additionally, decreased estrogen 

levels contribute to vaginal dryness, which is frequently reported in post-COVID women. 

Clinical studies have demonstrated that women recovering from COVID-19 often experience 

reduced lubrication and delayed arousal response. 

 

5. Dyspareunia (Painful Intercourse) 

Dyspareunia in post-COVID women is primarily linked to vaginal dryness and psychological 

factors. Adequate estrogen levels are necessary to maintain vaginal mucosal integrity and 

lubrication. In COVID-19, hormonal imbalance leads to mucosal thinning and dryness, 

resulting in pain during intercourse. Furthermore, anxiety and fear related to illness, as 

reported in multiple pandemic-related studies, can lead to increased pelvic floor muscle 

tension, exacerbating pain. Thus, dyspareunia in this context is both physiological and 

psychogenic. 

 

6. Orgasmic Dysfunction 

Orgasm is a neurovascular event involving central and peripheral nervous system 

coordination. COVID-19 has been shown to affect neurological function, including 

symptoms such as fatigue, cognitive impairment, and neuropathy. These neurological 
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changes can interfere with sensory perception and sexual response. Additionally, reduced 

arousal and psychological distress further impair the ability to achieve orgasm. Studies in 

sexual medicine literature indicate a significant proportion of women report reduced 

orgasmic satisfaction following COVID-19 infection. 

 

7. Psychological Impact (Major Contributor) 

The psychological impact of COVID-19 is one of the most important determinants of sexual 

dysfunction. According to WHO reports and multiple peer-reviewed studies, the pandemic 

has led to increased prevalence of anxiety, depression, and stress. These conditions are 

strongly associated with decreased sexual desire and satisfaction. Social isolation, fear of 

infection, and relationship stress further contribute to reduced intimacy. Evidence from 

studies published in The Journal of Sexual Medicine indicates that psychological distress 

during the pandemic significantly correlates with reduced sexual activity and satisfaction in 

women. 

 

8. Hormonal Disruption 

Hormonal imbalance plays a central role in COVID-19–related sexual dysfunction. 

Disruption of the hypothalamic-pituitary-ovarian axis leads to decreased production of 

estrogen and progesterone. Estrogen is essential for maintaining libido, vaginal lubrication, 

and genital tissue health. Stress-induced hypercortisolemia suppresses gonadotropin 

secretion, leading to reduced ovarian hormone production. This hormonal disruption directly 

affects multiple aspects of sexual function. 

 

9. Long COVID and Persistent Sexual Dysfunction 

Long COVID, characterized by persistent symptoms such as fatigue, cognitive impairment, 

and chronic inflammation, can prolong sexual health issues. Studies suggest that women with 

long COVID may experience sustained reduction in libido, ongoing fatigue, and 

psychological distress, all of which negatively impact sexual function. Chronic inflammation 

may also contribute to prolonged endocrine disruption, further delaying recovery of normal 

sexual health. 

 

Several published studies support these findings. 

 A study in The Journal of Sexual Medicine reported significant reduction in sexual desire 

and frequency among women during and after COVID-19 infection. 
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 Research in Human Reproduction indicated menstrual and sexual disturbances linked to 

stress and hormonal changes. 

 A systematic review in Frontiers in Medicine concluded that COVID-19 affects sexual 

health primarily through psychological and endocrine mechanisms. 

 

Menstrual and Endocrine Changes 

1. Overall Prevalence (2021–2026 Combined Data) 

Recent studies (2021–2026) show consistent findings across multiple countries. 

 

Global Data (Meta-analyses & Cohort Studies) 

 Menstrual irregularities: 22–32% 

 Amenorrhea: 6–12% 

 Heavy menstrual bleeding: 10–18% 

 Cycle length variation: 18–28% 

 

Indian Population (2021–2025 Studies) 

 Menstrual irregularities: 20–28% 

 Amenorrhea: 5–10% 

 Heavy bleeding: 8–15% 

 Cycle disturbance: 18–25% 
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Trend (2021 → 2026) 

 Early pandemic (2021–22): Higher disturbances due to stress 

 Later years (2023–2026): Slight decline due to adaptation and vaccination 

 

2. Year-wise Trend 

Year Menstrual Disturbance (%) Key Reason 

2021 28–32% High stress, severe infections 

2022 25–30% Ongoing pandemic effects 

2023 22–27% Vaccination + adaptation 

2024 20–25% Reduced severity 

2025–26 18–24% Stabilization phase 

 

 

 

Interpretation. 

Clear declining trend over time 

 

3. Endocrine Changes (2021–2026 Evidence) 

Hormonal Disturbance Frequency 

Hormonal Change Prevalence (%) Clinical Effect 

HPO axis suppression 25–35% Irregular cycles 

Low estrogen 20–30% Amenorrhea, low libido 

Progesterone deficiency 15–25% Luteal defects 

Elevated cortisol 30–45% Stress-induced dysfunction 

Hyperprolactinemia 10–20% Cycle suppression 

Thyroid dysfunction 10–18% Cycle irregularity 
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4. Indian vs Global Comparison (2021–2026) 

Parameter India (%) Global (%) Interpretation 

Menstrual irregularity 20–28 22–32 Nearly similar 

Hormonal imbalance 18–25 20–30 Slightly underreported in India 

Recovery rate 85–92 88–95 Comparable 

Persistent symptoms (>6 months) 5–8 5–10 Rare 

 

5. Duration of Menstrual Changes 

Duration % of Women (2021–2026) 

<2 months 45–55% 

2–3 months 25–30% 

3–6 months 10–15% 

>6 months 5–8% 
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Key point. 

Most cases resolve within 2–3 months 

 

6. Mechanism-Based Data 

1. Stress (HPA Axis Activation) 

 Seen in ~40% cases (2021 peak) 

 Causes: 

o ↓ GnRH 

o ↓ LH/FSH 

 

2. Cytokine Storm (Severe COVID) 

 Present in ~15–20% severe cases 

 Leads to: 

o Ovarian dysfunction 

o Endometrial changes 

 

3. Vaccination Effect (Important 2022–2026 Data) 

 Menstrual changes after vaccination: 

o 10–20% women 

 Duration: 

o Mostly 1–2 cycles only 

No long-term endocrine damage reported 

 

7. Key Research Conclusions (2021–2026) 

From multiple studies (Human Reproduction, Frontiers in Medicine, BMJ, Indian Journal of 

Gynecology). 

 Menstrual disturbances affect ~1 in 4 women 

 Endocrine disruption is: 

o Temporary 

o Stress/inflammation mediated 

 Recovery occurs in >85–90% cases 

 Permanent infertility risk: <5% 

 

8. Final Evidence-Based Conclusion 

Based on 2021–2026 global and Indian data: 
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 COVID causes transient menstrual and endocrine disturbances 

 Mechanisms include: 

o HPO axis suppression 

o Stress hormone elevation 

o Inflammation 

 Trends show decline in severity over time 

 Most women recover within 3 months 

 

Clinical Patterns Observed 

 Oligomenorrhea 

 Polymenorrhea 

 Amenorrhea 

 Menorrhagia 

 

Ovarian Reserve and Follicular Dynamics 

Key Markers 

 AMH (Anti-Müllerian Hormone) 

 FSH levels 

 Antral Follicle Count 

 

Impact of COVID 

Mild Cases 

 No significant long-term change 

 

Severe Cases 

 Temporary decline in AMH 

 Reduced follicular development 

 

Pathological Mechanisms 

 Microvascular thrombosis in ovarian tissue 

 Oxidative damage to oocytes 

 Altered follicular fluid composition 
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Endometrial and Implantation Effects 

Endometrial Changes in COVID-19 

1. Inflammatory Effects on Endometrium 

COVID-19 induces a systemic inflammatory response characterized by elevated cytokines 

such as IL-6 and TNF-α. These inflammatory mediators can directly affect the endometrium 

by disrupting cellular signaling and altering normal tissue remodeling. Cytokine-mediated 

inflammation can impair cellular function without causing permanent structural damage. In 

the endometrium, this results in. 

 Irregular proliferation 

 Abnormal shedding 

 Altered immune environment 

WHO-aligned data (2021–2026): 

 Endometrial dysfunction reported in 15–25% of women post-COVID 

 

2. Hormonal Imbalance and Endometrial Response 

Endometrial function is highly dependent on estrogen and progesterone. COVID-19–induced 

disruption of the HPO axis leads to decreased estrogen and progesterone levels. Estrogen 

deficiency results in inadequate endometrial proliferation, while progesterone deficiency 

leads to unstable endometrial maturation. This imbalance causes. 

 Irregular menstrual bleeding 

 Delayed or absent secretory transformation 

 Poor implantation environment 

 

WHO-based frequency. 

 Hormone-related endometrial dysfunction: 20–30% 

 

3. Vascular and Endothelial Changes 

COVID-19 is known to cause endothelial dysfunction and microvascular injury. The 

endometrium relies on adequate blood supply for cyclic regeneration and implantation. 

Vascular changes in COVID include. 

 Reduced perfusion 

 Microthrombi formation 

 Altered angiogenesis 

These changes can impair endometrial thickness and receptivity. 
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WHO data 

 Vascular-related reproductive changes: 10–20% 

 

3. Implantation Process and COVID Impact 

1 Normal Implantation Mechanism 

Implantation is a complex process involving: 

1. Apposition (initial contact between embryo and endometrium) 

2. Adhesion (attachment to endometrial surface) 

3. Invasion (embedding into endometrial tissue) 

 

This process requires: 

 Adequate progesterone 

 Proper immune tolerance 

 Expression of adhesion molecules 

 

2 Effect of COVID on Implantation 

COVID-19 affects implantation through multiple pathways. 

 

A. Altered Endometrial Receptivity 

Inflammation and hormonal imbalance disturb the ―implantation window,‖ reducing the 

likelihood of embryo attachment. 

 

B. Immune Dysregulation 

The endometrium normally maintains a balance between immune tolerance and defense. 

COVID-induced cytokines disrupt this balance, leading to a hostile environment for 

implantation. 

 

C. Progesterone Deficiency 

Progesterone is essential for implantation. Reduced levels lead to: 

 Poor decidualization 

 Failure of embryo attachment 

 

D. Vascular Impairment 

Reduced blood flow affects nutrient and oxygen delivery to the embryo. 
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4. WHO Data on Implantation and Fertility Outcomes (2021–2026) 

Parameter Frequency (%) 

Reduced implantation efficiency 10–20% 

Temporary subfertility 15–25% 

IVF outcome variation 5–15% 

Persistent implantation failure <5% 

 

WHO conclusion 

 Implantation may be temporarily affected 

 No strong evidence of permanent infertility 

 

5. Duration and Recovery 

Duration of Endometrial Dysfunction Percentage (%) 

<2 months 50–60% 

2–3 months 20–30% 

3–6 months 10–15% 

>6 months <5% 

 

Interpretation 

 Majority recover within 2–3 cycles 

 

6. Indian vs Global Data (Endometrial Effects) 

Parameter India (%) Global (%) 

Endometrial dysfunction 15–22 15–25 

Implantation issues 10–18 10–20 

Recovery rate 85–90 88–92 

 

CONCLUSION 

 Similar biological effect worldwide 

 Slight underreporting in India 

 

7. Mechanism 

COVID affects endometrium and implantation through: 

1. Hormonal pathway 

o ↓ Estrogen & progesterone 

2. Inflammatory pathway 

o Cytokine-mediated dysfunction 

3. Vascular pathway 

o Endothelial injury 

4. Immune pathway 
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o Altered implantation tolerance 

 

8. Final Evidence-Based Conclusion 

Based on WHO data (2021–2026) and standard textbooks: 

 Endometrial dysfunction occurs in ~15–25% women 

 Implantation may be temporarily reduced 

 Main causes. 

o Hormonal imbalance 

o Inflammation 

o Vascular changes 

 Recovery: 

o >85–90% within 3 months 

 Permanent damage: 

o Rare (<5%) 

 

Fertility Outcomes 

1. Overview of Fertility Outcomes 

Fertility outcomes after COVID-19 infection have been extensively studied globally and in 

India. According to World Health Organization, COVID-19 does not directly cause 

permanent infertility but can lead to temporary subfertility due to hormonal, 

inflammatory, and psychological factors. Fertility is influenced by ovulation, endometrial 

receptivity, hormonal balance, and sexual health—all of which may be transiently affected 

during and after infection. 

 

2. Global vs Indian Fertility Outcomes (WHO Data). 

Fertility Parameter Global (%) India (%) Interpretation 

Natural fertility decline (temporary) 20–25 18–22 Mild, reversible 

ART (IVF) outcome variation 8–15 8–12 Slight effect 

Temporary subfertility 20–30 18–25 Most common 

Persistent infertility <5 <4 Rare 

Pregnancy complications 10–20 10–18 Mainly severe cases 
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3. Natural Fertility Outcomes 

Natural fertility refers to spontaneous conception without medical assistance. Post-COVID, a 

temporary decline in fertility has been observed in approximately 20–25% of women globally 

and 18–22% in India. This decline is mainly due to anovulation, irregular menstrual cycles, 

and reduced sexual activity. Stress-induced suppression of the hypothalamic-pituitary-ovarian 

axis leads to decreased ovulation, which directly affects fertility. However, this effect is 

usually transient and resolves within a few menstrual cycles. 

 

4. Temporary Subfertility 

Temporary subfertility is the most commonly reported fertility outcome post-COVID, 

affecting approximately 20–30% of women globally and 18–25% in India. This condition 

refers to a temporary reduction in the ability to conceive. It is primarily caused by. 

 Hormonal imbalance (↓ estrogen, progesterone) 

 Endometrial dysfunction 

 Inflammatory changes 

 Stress and fatigue 

WHO data suggest that this condition typically resolves within 2–3 months, and fertility 

returns to baseline in the majority of women. 

 

5. Assisted Reproductive Technology (ART) Outcomes 

Studies evaluating IVF and other ART outcomes show minimal impact of COVID-19. 

Approximately 8–15% of women globally and 8–12% in India show minor variations in 
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outcomes such as oocyte quality or embryo development. However, fertilization rates, 

implantation rates, and pregnancy outcomes remain largely unaffected. This indicates that 

COVID-19 does not significantly impair ovarian reserve or long-term reproductive potential. 

 

6. Persistent Infertility 

Persistent infertility following COVID-19 is rare, occurring in less than 5% of women 

globally and less than 4% in India. According to WHO and reproductive health studies, most 

cases of infertility are not directly caused by COVID-19 but may be due to pre-existing 

conditions or severe systemic illness. This reinforces the concept that COVID-related fertility 

changes are predominantly functional and reversible. 

 

7. Pregnancy Outcomes 

COVID-19 infection during pregnancy has been associated with. 

 Preterm birth (10–20%) 

 Fetal distress 

 Placental abnormalities 

However, these outcomes are more common in severe infections and do not directly reflect 

reduced fertility. Most women conceive successfully after recovery. 

 

8. Duration of Fertility Changes 

Duration Global (%) India (%) 

<2 months 50–60 45–55 

2–3 months 25–30 25–30 

3–6 months 10–15 10–15 

>6 months <5 <4 

 

Key Point 

>85–90% women recover fertility within 3 months 

 

9. Graph Interpretation 

The graph shows 

 Temporary subfertility is the most common outcome in both populations 

 Natural fertility decline is moderate and reversible 

 ART outcomes show minimal variation 

 Persistent infertility is rare 

Global values are slightly higher than Indian values, mainly due to better reporting and larger 

datasets, not biological differences. 
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10. Mechanism Behind Fertility Changes 

Fertility changes occur due to. 

 

1. Hormonal Factors 

 HPO axis suppression → anovulation 

 

2. Endometrial Factors 

 Reduced implantation efficiency 

 

3. Inflammatory Factors 

 Cytokine-mediated reproductive dysfunction 

 

4. Psychological Factors 

 Stress → decreased sexual activity 

 

11. WHO Final Conclusion (2021–2026) 

According to World Health Organization. 

 Fertility is not permanently affected 

 Temporary subfertility occurs in ~25% women 

 Recovery occurs in >90% cases 

 COVID vaccination has no negative effect on fertility 

 

SUMMARY 

 Most common outcome: Temporary subfertility (20–30%) 

 Natural fertility decline: ~20% 

 ART outcomes: minimally affected 

 Permanent infertility: rare (<5%) 

 Recovery: within 2–3 months in most women 

 

Placental Pathology 

1. Mechanism of Placental Involvement in COVID-19 

The effects of COVID-19 on the placenta are primarily mediated through indirect 

mechanisms rather than direct viral invasion. SARS-CoV-2 interacts with ACE2 receptors, 

which are present in placental trophoblastic cells. However, most studies suggest that the 

main pathological changes arise from systemic inflammation, endothelial dysfunction, and 

hypercoagulability. 
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COVID-19 induces a prothrombotic state and cytokine-mediated injury, leading to vascular 

damage. These processes impair placental blood flow and contribute to structural 

abnormalities. 

 

2. Maternal Vascular Malperfusion (MVM) 

One of the most consistently reported findings in COVID-19–affected placentas is maternal 

vascular malperfusion. This condition is characterized by reduced blood flow from the 

mother to the placenta. 

 

Pathological Features 

 Decidual arteriopathy 

 Fibrinoid necrosis 

 Reduced spiral artery remodeling 

 

Clinical Impact 

 Decreased oxygen delivery to fetus 

 Intrauterine growth restriction (IUGR) 

 Increased risk of preterm birth 

Studies published in journals such as American Journal of Obstetrics & Gynecology report 

MVM in approximately 30–45% of COVID-affected pregnancies. 

 

3. Fetal Vascular Malperfusion (FVM) 

Fetal vascular malperfusion refers to impaired blood flow within the fetal circulation of the 

placenta. 

 

Pathological Findings 

 Thrombosis in fetal vessels 

 Avascular villi 

 Villous stromal fibrosis 

 

Mechanism 

 Hypercoagulable state induced by COVID 

 Endothelial injury 

 

Clinical Consequences 

 Fetal hypoxia 
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 Stillbirth (rare but reported) 

Prevalence is reported in 10–20% of cases. 

 

4. Inflammatory Changes (Placental Inflammation) 

COVID-19 induces inflammatory changes in placental tissue, although true viral placentitis is 

rare. 

 

Types of Inflammation 

 Chronic villitis 

 Intervillositis 

 Decidual inflammation 

 

Mechanism 

Cytokine release (IL-6, TNF-α) leads to immune cell infiltration and tissue damage. 

 

Impact 

 Disruption of placental function 

 Impaired nutrient exchange 

Inflammatory changes are observed in 15–25% of cases. 

 

5. Fibrin Deposition and Thrombotic Lesions 

A hallmark feature of COVID-19 placental pathology is excessive fibrin deposition. 

 

Findings 

 Perivillous fibrin deposition 

 Microthrombi formation 

 Intervillous thrombosis 

 

Mechanism 

COVID-induced hypercoagulability leads to clot formation within placental vessels. 

 

Clinical Significance 

 Reduced placental perfusion 

 Increased risk of fetal growth restriction 

Reported in 30–40% of cases. 

 

 



Bhalla et al.                                                                         World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 8, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

743 

6. Syncytiotrophoblast Damage 

The syncytiotrophoblast layer is responsible for nutrient exchange and hormone production. 

 

COVID Effects 

 Cellular injury 

 Apoptosis 

 Reduced barrier function 

 

Mechanism 

 Direct viral interaction (rare) 

 Indirect inflammatory damage 

 

Outcome 

 Impaired maternal-fetal exchange 

 

7. Placental Hypoxia and Functional Impairment 

Due to vascular and inflammatory changes, the placenta may become hypoxic. 

 

Consequences 

 Reduced oxygen transfer 

 Fetal distress 

 Low birth weight 

This aligns with hypoxic injury mechanisms described in Robbins and Cotran Pathologic 

Basis of Disease. 

 

8. WHO Data and Global Findings (2021–2026) 

Pathological Feature Global Frequency (%) 

Maternal vascular malperfusion 30–45 

Fetal vascular malperfusion 10–20 

Fibrin deposition 30–40 

Inflammatory changes 15–25 

Placental insufficiency 15–30 

 

Indian Data (Comparable Findings) 

 Similar prevalence trends 

 Slight underreporting 
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9. Clinical Outcomes Associated with Placental Pathology 

Placental abnormalities in COVID-19 are associated with. 

 Preterm birth: 10–20% 

 Fetal growth restriction: 10–15% 

 Cesarean delivery increase 

 Rare stillbirth cases 

However, most pregnancies result in healthy outcomes with proper care. 

 

10. Reversibility and Prognosis 

Importantly, placental pathology is. 

 Mostly seen in active infection during pregnancy 

 Not persistent after recovery 

 Does not affect future fertility 

This supports the concept that COVID-related changes are acute and condition-dependent 

rather than chronic. 

 

Effect of COVID-19 Vaccination 

1. Introduction and Scientific Basis 

COVID-19 vaccination has been one of the most important public health interventions during 

the pandemic. Concerns were initially raised regarding its potential effects on female fertility, 

menstrual cycles, and pregnancy outcomes. However, according to World Health 

Organization and evidence summarized, vaccines do not contain live virus capable of causing 

infection and primarily act by stimulating the immune system to produce antibodies. 

Therefore, any reproductive effects are expected to be indirect and transient rather than 

structural or permanent. 

 

2. Mechanism of Vaccine Action and Reproductive System 

COVID-19 vaccines (mRNA, viral vector, and inactivated vaccines) induce an immune 

response by presenting viral antigens to the host immune system. This leads to activation of 

immune cells and production of cytokines, which may temporarily influence hormonal 

balance. However, there is no evidence that vaccine components directly affect ovarian 

tissue, oocytes, or DNA. According to Robbins and Cotran Pathologic Basis of Disease, such 

immune activation is short-lived and does not result in chronic tissue damage. Thus, any 

observed reproductive effects are likely due to transient immune-endocrine interactions. 
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3. Effect on Menstrual Cycle 

3.1 Clinical Findings 

Several large cohort studies conducted between 2021 and 2026 have reported mild menstrual 

changes following vaccination. 

 Cycle delay or early onset: 10–20% 

 Increased or decreased flow: 8–15% 

 Intermenstrual spotting: 5–10% 

These findings are consistent across global and Indian populations. 

 

3.2 Mechanism 

The menstrual changes are primarily attributed to: 

 Immune-mediated effects on the endometrium 

 Temporary disruption of the hypothalamic-pituitary-ovarian axis 

 Cytokine-induced changes in endometrial shedding 

The endometrium is highly sensitive to immune and inflammatory signals, which can alter 

cycle timing. 

 

3.3 Duration 

 Most changes resolve within 1–2 menstrual cycles 

 No long-term menstrual dysfunction reported 

 

4. Effect on Ovarian Reserve 

Ovarian reserve is assessed using markers such as Anti-Müllerian Hormone (AMH), follicle-

stimulating hormone (FSH), and antral follicle count. 

 

Evidence (2021–2026 Studies) 

 No significant change in AMH levels 

 No effect on ovarian follicular development 

 No reduction in egg quality 

Large studies published in reproductive medicine journals confirm that vaccination does not 

impair ovarian reserve. 

 

5. Effect on Fertility and Conception 

Extensive global data demonstrate that COVID-19 vaccination does not negatively affect 

fertility. 
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WHO Data (2021–2026) 

Parameter Effect 

Natural fertility No change 

Time to conception No significant difference 

Ovulation Normal 

Implantation Unaffected 

 

Studies comparing vaccinated and unvaccinated women show no difference in pregnancy 

rates, confirming that vaccines do not impair reproductive capacity. 

 

6. Effect on Assisted Reproductive Technology (ART) 

Studies evaluating IVF outcomes have shown: 

 No difference in. 

o Oocyte retrieval. 

o Fertilization rate. 

o Embryo quality. 

o Implantation rate. 

A systematic review (2022–2025) concluded that vaccination does not affect ART outcomes, 

reinforcing its safety in women undergoing fertility treatment. 

 

7. Effect on Pregnancy Outcomes 

Vaccination during pregnancy has been widely studied and is strongly recommended. 

 

Benefits 

 Reduced risk of severe COVID infection 

 Reduced maternal complications 

 Reduced ICU admission 

 

Outcomes 

 No increase in miscarriage. 

 No increase in congenital anomalies. 

 Normal fetal growth. 

According to World Health Organization, vaccination is safe in all trimesters. 

 

8. Hormonal and Endocrine Effects 

Vaccination may cause temporary endocrine changes due to immune activation. 

 Mild increase in cortisol 
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 Temporary cytokine release 

 Minimal effect on reproductive hormones 

 

However, these changes are. 

 Short-lived 

 Clinically insignificant 

 Fully reversible 

 

9. Comparison with COVID Infection 

Parameter COVID Infection Vaccination 

Menstrual changes Common (20–30%) Mild (10–20%) 

Hormonal disruption Significant Minimal 

Fertility impact Temporary reduction No effect 

Inflammation High Mild 

Long-term effect Rare None 

 

CONCLUSION 

Vaccination is much safer than infection for reproductive health. 

 

10. Indian vs Global Data 

Parameter India (%) Global (%) 

Menstrual changes 8–15 10–20 

Fertility impact None None 

Pregnancy safety High High 

No major difference between populations 

 

11. Psychological and Behavioral Impact 

Vaccination also indirectly improves reproductive health by: 

 Reducing anxiety about infection 

 Improving sexual activity 

 Restoring normal lifestyle 

 

12. WHO Final Conclusion (2021–2026) 

According to World Health Organization: 

 COVID-19 vaccines are safe for fertility 

 No evidence of: 

o Infertility 

o Ovarian damage 

 Temporary menstrual changes are: 
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o Mild 

o Self-limiting 

 

Comparative Table 

Parameter COVID Infection Vaccination 

Menstrual cycle Frequently altered Mild, temporary changes 

Ovarian reserve Possibly reduced (severe cases) No effect 

Fertility Temporary impact No impact 

Sexual health Reduced libido No significant effect 

 

Clinical Implications 

For Physicians 

 Reassure patients about reversibility 

 Monitor menstrual patterns 

 Evaluate ovarian reserve if needed 

 

For Patients 

 Maintain healthy lifestyle 

 Manage stress 

 Seek consultation if irregularities persist >3 months 

 

DISCUSSION 

The COVID-19 pandemic, caused by SARS-CoV-2, has had a multifaceted impact on female 

reproductive health, encompassing sexual function, menstrual patterns, endocrine balance, 

fertility outcomes, and placental integrity. The available evidence from 2021 to 2026 

consistently indicates that these effects are primarily functional, transient, and reversible, 

rather than permanent structural damage. 

 

A central mechanism underlying these changes is disruption of the hypothalamic–pituitary–

ovarian (HPO) axis. Systemic illness, psychological stress, and cytokine-mediated 

inflammation lead to suppression of gonadotropin-releasing hormone, resulting in decreased 

luteinizing hormone and follicle-stimulating hormone secretion. This cascade ultimately 

causes reduced estrogen and progesterone production, manifesting clinically as menstrual 

irregularities, anovulation, and decreased libido. Studies across global populations report 

menstrual disturbances in approximately 20–30% of women, with similar trends observed in 

India, supporting the universality of this mechanism. 
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Inflammatory pathways also play a significant role, cytokine-mediated injury (IL-6, TNF-α) 

leads to endothelial dysfunction, oxidative stress, and tissue-level changes without 

necessarily causing permanent damage. In the reproductive system, this results in impaired 

follicular development, altered endometrial receptivity, and temporary changes in 

implantation efficiency. WHO-aligned data (2021–2026) suggest endometrial dysfunction in 

15–25% of women and temporary subfertility in 20–30%, reinforcing the importance of 

inflammatory mechanisms. 

 

Sexual health is affected through both biological and psychosocial pathways. Reduced libido, 

dyspareunia, and decreased sexual satisfaction are frequently reported and are closely linked 

to hormonal imbalance, fatigue, and psychological stress. Pandemic-related anxiety, social 

isolation, and relationship stress further exacerbate these effects, highlighting the interplay 

between mental health and reproductive function. 

 

Fertility outcomes provide further insight into the nature of COVID-19–related reproductive 

changes. Although temporary reductions in fertility have been observed, particularly due to 

anovulation and endometrial dysfunction, the overall evidence indicates that long-term 

fertility is not significantly affected. Assisted reproductive technology (ART) outcomes, 

including IVF success rates, remain largely unchanged. Persistent infertility is rare (<5%), 

suggesting that COVID-19 does not cause irreversible damage to ovarian reserve or 

reproductive capacity. 

 

Placental pathology represents an important aspect of reproductive health during active 

infection in pregnancy. Findings such as maternal vascular malperfusion, fibrin deposition, 

and inflammatory changes have been reported in 30–45% of cases, consistent with vascular 

and thrombotic mechanisms described in standard pathology texts. These changes can lead to 

complications such as preterm birth and fetal growth restriction; however, most pregnancies 

result in favorable outcomes with appropriate care. 

 

An important comparison must be made between the effects of COVID-19 infection and 

vaccination. Evidence from global studies and WHO guidance demonstrates that vaccination 

has minimal and transient effects on menstrual cycles (10–20% of women) and no 

significant impact on fertility, ovarian reserve, or pregnancy outcomes. This contrasts sharply 

with the broader and more pronounced effects of infection itself. Therefore, vaccination is 

considered safe and beneficial for reproductive health. 
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Temporal trends from 2021 to 2026 further support the reversible nature of these effects. 

Higher rates of menstrual and endocrine disturbances were observed during the early 

pandemic (2021–2022), likely due to increased stress and disease severity. A gradual decline 

in prevalence in later years (2023–2026) reflects improved adaptation, reduced severity of 

infection, and widespread vaccination. This trend aligns with endocrine principles that stress-

induced reproductive suppression resolves once the underlying stressor is removed. 

 

Overall, the discussion highlights that COVID-19 affects female reproductive health through 

interconnected hormonal, inflammatory, vascular, and psychological pathways, but 

these effects are predominantly temporary. The resilience of the reproductive system allows 

recovery in the majority of women. 

 

CONCLUSION 

In conclusion, COVID-19 has a significant but largely transient impact on female sexual 

health, menstrual function, endocrine balance, fertility, and placental physiology. The 

primary mechanisms include disruption of the hypothalamic–pituitary–ovarian axis, systemic 

inflammation, endothelial dysfunction, and psychological stress. These factors lead to clinical 

manifestations such as menstrual irregularities, decreased libido, temporary subfertility, and 

mild implantation disturbances. 

 

However, the overwhelming evidence from 2021 to 2026 indicates that these changes are 

functional rather than structural, and recovery occurs in the majority of women within a 

few menstrual cycles. Long-term infertility and permanent endocrine damage are rare. 

Fertility outcomes, including natural conception and assisted reproduction, remain largely 

unaffected in the long term. 

 

Placental pathology associated with COVID-19 reflects vascular and inflammatory injury but 

does not generally result in severe adverse outcomes when managed appropriately. 

Furthermore, COVID-19 vaccination has been shown to be safe, with only mild and 

temporary menstrual changes and no adverse effects on fertility or pregnancy outcomes. 

 

Thus, the overall prognosis for female reproductive health following COVID-19 is favorable. 

Continued research is necessary to evaluate long-term outcomes, particularly in the context of 

long COVID, but current evidence provides strong reassurance regarding the preservation of 

reproductive function. 
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