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Simple Summary


Mpox has re-emerged globally since 2022, including in Saudi Arabia, but detailed summaries of reported cases in the country remain limited. This study was conducted to describe the clinical features, patterns of transmission, and epidemiological characteristics of Mpox cases reported in Saudi Arabia after the 2022 re-emergence. By systematically reviewing published case reports and case series, we aimed to provide a clearer picture of how Mpox has presented and spread within the local context. Our findings highlight common symptoms, possible exposure routes, and important gaps in reporting, including incomplete exposure histories. This work may help clinicians recognize Mpox earlier, support public health authorities in improving surveillance and contact tracing, and guide future research and preparedness efforts in Saudi Arabia and similar settings.




Abstract


Background: With the worldwide resurgence of Mpox in 2022, understanding its regional features is important. This systematic review aimed to provide an overview of the epidemiology, risk factors, clinical features, and outcomes of Mpox in Saudi Arabia to fill the knowledge gaps in this area. Methods: Following the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses, a systematic search was performed on PubMed, MEDLINE (via Ovid), Scopus and Wiley Online Library for case reports and series published on Mpox in Saudi Arabia after 2022. Results: Analysis included eight studies comprising a total of 410 patients with confirmatory data. The cohort was predominantly male (91%), with a mean age of 32.8 years. Extramarital sexual contact was the most frequently identified risk factor (28.8%), whereas most patients (63.4%) had unknown or denied exposure routes. The most common clinical manifestations were fever (97.1%) and rash (96.8%). Dermatological findings were usually pleomorphic. These included umbilicated pustules, crusted papules, and vesiculopustular lesions. Although management was primarily supportive, rare complications, such as keratitis and neurological deficits, were observed. Conclusions: In Saudi Arabia, Mpox primarily affects young adult males, particularly individuals with high-risk sexual behaviors. Much of this transmission remains undetermined, and better contact tracing and focused public health efforts are urgently required.
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1. Introduction


Mpox, previously, referred to as monkeypox, is a re-emerging viral disease caused by the monkeypox virus (MPXV) [1]. The first human case of Mpox was reported in 1970 in the Democratic Republic of Congo following the first identification of the virus in captive monkeys in 1958. Since then, sporadic cases and outbreaks have been documented throughout Central and West Africa, confirming the endemic nature of this disease. In May 2022, a significant epidemiological shift occurred with a multicountry outbreak in Europe and the Americas, notably without links to endemic regions [1].



Since 2022, there have been >140,000 confirmed Mpox cases worldwide, with Saudi Arabia recording its first laboratory-confirmed case on 14 July 2022 [2,3]. Considering this unprecedented global proliferation, the World Health Organization (WHO) declared two Public Health Emergencies of International Concern (PHEICs). The first PHEIC was issued in July 2022 and was subsequently lifted in May 2023. However, owing to the emergence of a new strain of Mpox characterized by increased transmissibility, a second PHEIC was proclaimed in August 2024 and remains active [4].



Mpox is a zoonotic disease that can be transmitted from animals to humans, primarily through interactions with infected species, such as rodents and primates. Human infection may occur through direct contact with bodily fluids, lesions, or consumption of bushmeat. Additionally, the disease can propagate between individuals via skin lesions and respiratory droplets in prolonged proximity or through contaminated objects. Recent epidemiological data indicate that sexual transmission is a significant mode of spread, particularly among men who have sex with men (MSM) [1]. The identified risk factors include intimate physical contact, travel to endemic regions, occupational exposure, and immunocompromised hosts [1,5].



The current literature indicates several deficiencies in our understanding of Mpox transmission dynamics and associated risk factors. Numerous studies have highlighted inadequate disclosure concerning exposure histories and ambiguities regarding specific transmission pathways, including possible asymptomatic spread and nonsexual modes of transmission [6,7,8,9]. Stigmatization and underreporting obstruct precise contact tracing and accurate case documentation [7,9]. Most investigations focus on young male patients while providing limited insights into other demographic groups, such as females [6,7,8]. Furthermore, coinfections and treatment methodologies, including antiviral efficacy, remain inadequately addressed [7,8,9,10]. The absence of longitudinal follow-up studies further restricts our understanding of post-infection consequences [6,7,8,9,10].



This systematic review aimed to fill these gaps by consolidating existing data on the epidemiology, risk factors, clinical presentations, and outcomes of Mpox in Saudi Arabia.




2. Materials and Methods


2.1. Literature Search


A comprehensive literature search was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, and the review was registered in PROSPERO (Registration ID: CRD42024622926). The aim was to identify peer-reviewed case reports and case series describing Mpox infection in Saudi Arabia following its re-emergence in 2022. The final search was completed on 1 July 2025, covering publications from 1 January 2022 to 1 July 2025.



The literature search was conducted in PubMed, MEDLINE (accessed via the Ovid platform), and Scopus, and was supplemented by searching the Wiley Online Library platform. Wiley Online Library was included to capture potentially relevant case reports and case series indexed on the platform that may not be retrieved consistently across bibliographic databases. Although PubMed includes MEDLINE-indexed records, MEDLINE was searched separately via the Ovid platform to allow more sensitive retrieval using structured controlled vocabulary and advanced search functionality. Differences in the number of records retrieved across databases reflect variations in indexing coverage, search algorithms, and platform-specific filters. In particular, Ovid MEDLINE enables broader retrieval compared with PubMed, while Scopus applies stricter indexing and document-type criteria, which may result in fewer retrieved records, especially for case reports and case series. Database-specific search strategies were developed using a combination of relevant keywords and controlled vocabulary, where applicable. The core search terms included variations in the disease name and geographic location, combined with study design terms. The complete electronic search strategies for all sources are provided below to ensure transparency and reproducibility.



The full search strategies were as follows:



PubMed:



((“Mpox”[Title/Abstract] OR “monkeypox”[Title/Abstract] OR “Monkeypox virus”[Title/Abstract] OR “orthopoxvirus”[Title/Abstract] OR “monkeypox”[MeSH Terms] OR “Orthopoxvirus”[MeSH Terms]) AND (“Saudi Arabia”[Title/Abstract] OR “KSA”[Title/Abstract] OR “Kingdom of Saudi Arabia”[Title/Abstract] OR “Riyadh”[Title/Abstract] OR “Jeddah”[Title/Abstract] OR “Makkah”[Title/Abstract]) AND (“case report”[Publication Type] OR “case reports”[Title/Abstract] OR “case series”[Title/Abstract] OR “cases”[Title/Abstract]))



MEDLINE (via Ovid):



(mpox OR monkeypox OR orthopoxvirus OR “monkeypox virus”) AND (“Saudi Arabia” OR KSA OR “Kingdom of Saudi Arabia” OR Riyadh OR Jeddah OR Makkah) AND (“case report” OR “case series” OR cases)



Wiley Online Library:



(“mpox” OR “monkeypox”) AND (“Saudi Arabia” OR KSA OR “Kingdom of Saudi Arabia”) AND (“case report” OR “case series”)



Scopus:



TITLE-ABS-KEY (mpox OR monkeypox OR “monkeypox virus” OR orthopoxvirus) AND TITLE-ABS-KEY (“Saudi Arabia” OR KSA OR “Kingdom of Saudi Arabia” OR Riyadh OR Jeddah OR Makkah) AND TITLE-ABS-KEY (“case report” OR “case series” OR cases)



Across all databases, searches were limited to human studies, English-language publications, and the specified date range. Reference lists of all eligible articles were manually screened to identify additional relevant studies.



Grey literature, including Ministry of Health announcements and World Health Organization situation reports, was reviewed to contextualize national and global epidemiological trends; however, such sources were not included in the qualitative synthesis because this review focused exclusively on peer-reviewed clinical case reports and case series with extractable patient-level data. Preprints were screened during the initial scoping phase but were excluded from the final review due to the lack of peer review and variable reporting quality.



The search was restricted to English-language publications because most indexed medical journals publish in English and detailed clinical data extraction and methodological appraisal were required. Nevertheless, this restriction may have resulted in the omission of relevant Arabic-language reports or local grey literature.




2.2. Study Selection


Inclusion and Exclusion Criteria:



Studies were selected based on predefined inclusion and exclusion criteria. Eligible studies included peer-reviewed clinical case reports and case series reporting laboratory-confirmed Mpox infection conducted in Saudi Arabia and published in the English language after the 2022 re-emergence of Mpox. No restrictions were imposed on participants with respect to age, sex, ethnicity, or native language.



Studies were excluded if they were non-human or laboratory-based, duplicate publications, or non–peer-reviewed articles. Review articles, editorials, commentaries, conference abstracts, and studies lacking extractable clinical or epidemiological data were also excluded.



During the review process, all titles, abstracts, and full texts were carefully screened in accordance with these criteria to ensure relevance and methodological consistency.




2.3. Screening and Data Extraction


All retrieved records were imported into the Rayyan software [11] for initial screening. The records were screened by title and abstract (745 records per team) by two independent teams, each with two reviewers. To remain blinded, the reviewers within each team were unable to observe the screening decisions of the other team. A third reviewer helped guide the process and resolve any conflicts. After removing duplicates, we were left with 29 records that could be considered for full-text evaluation. All of these were managed using Microsoft Excel for the eligibility evaluation. Full-text screening was conducted by a different group with two independent reviewers. Each reviewer screened the full texts in a blinded manner using pre-made screening sheets and applied the inclusion and exclusion criteria. The specific rationale for exclusion was recorded for the studies that were not included in the review. The reasons for exclusion of full-text articles at this stage (n = 21) are summarized in the PRISMA flow diagram. Reviewer disagreements were handled through discussions, resulting in unbiased, consistent results. Data extraction was independently performed by two reviewers per subject using a well-organized Microsoft Excel spreadsheet. The extracted variables included study title, first author, year of publication, number of cases, age, sex, nationality, clinical features (e.g., symptoms and rash sites), diagnostic and therapeutic methods, risk factors, management strategies, clinical outcomes, recovery time, and isolation practices (extent and type of isolation). Both the reviewers cross-verified the data for accuracy and completeness.



To minimize the risk of double counting, we assessed potential overlap across included case reports and case series by comparing study setting (hospital/region), recruitment period, and key patient descriptors (age/sex, clinical features, and timing of presentation). When overlap between larger surveillance-based series and single-center series could not be definitively excluded, we avoided aggregating patient counts across studies and reported findings descriptively to prevent inflation of the total number of cases.




2.4. Assessment of Methodologic Quality


The authors evaluated the quality of the included case reports and case series and assessed the risk of bias using the methodological quality and synthesis of case series and case reports tools [12]. Two reviewers independently assessed the risk of bias. The methodological quality and synthesis assessment tool was based on eight components that fall under four domains: selection, ascertainment, causation, and reporting [12].




2.5. Data Synthesis and Analysis


Data from the included studies were summarized and organized into structured tables to describe patient demographics, risk factors, and clinical characteristics of confirmed Mpox cases in Saudi Arabia between 2023 and 2025. Categorical variables, including sex, nationality, risk factors, HIV status, and clinical symptoms, were summarized using frequencies and percentages, while continuous variables such as age were described using the mean and range. All counts and percentages are presented as descriptive summaries based on aggregated patient-level data and were not weighted by study sample size or intended to represent pooled estimates. Owing to heterogeneity in study designs, reporting methods, and measured outcomes, quantitative meta-analysis was not feasible. Therefore, the findings were synthesized narratively in accordance with the Synthesis Without Meta-analysis (SWiM) reporting guideline [13]. Allowing for a transparent and structured presentation of results. All data tabulation and descriptive analyses were performed using Microsoft Excel (version 16.0) [14]. And the results are reported in line with an adapted version of the PRISMA guidelines to support clear and comprehensive reporting [15].





3. Results


3.1. Literature Findings


The initial database search identified 1138 records: 266 from PubMed, 616 from MEDLINE (via Ovid), 48 from Scopus and 208 records from Wiley Online Library. After removing the duplicates, 745 unique records were retained for screening. After screening titles and abstracts, 716 records that did not meet the inclusion criteria were excluded, leaving 29 articles for full-text review. Following a detailed assessment, 21 full-text articles were excluded for the following reasons: not related to monkeypox (n = 4), use of improper methodology (n = 11), absence of outcomes of interest (n = 5), and duplication (n = 1). No studies were excluded owing to language or inaccessible full texts. Eight studies met the eligibility criteria and were included in the qualitative analyses. All included studies were observational in nature and comprised six case reports [6,7,8,9,16,17] and two case series [8,18] published after the re-emergence of monkeypox in Saudi Arabia in 2022. None of the studies met the criteria for quantitative synthesis; therefore, a meta-analysis was not performed. Figure 1 shows the PRISMA flowchart.




3.2. Characteristics of the Included Studies


Eight studies were included in this systematic review and meta-analysis, including six case reports [6,7,8,9,16,17] and two case series [8,18]. The Eastern and Central regions were the primary sources of studies, which were conducted between 2023 and 2025 and covered 410 confirmed cases of Mpox infection. The analysis of sex in the studies indicated that there were more male than female patients, as up to 91% of the patients were men, whereas other publications indicated mixed cohorts consisting of males and females. The mean age of the patients ranged from 20 to 41 years. Table 1 summarizes the characteristics of the included studies.




3.3. Demographics and Risk Factors


Patient demographics across the 410 confirmed Mpox cases revealed a clear male predominance (91% [n = 373] vs. 9% [n = 37]). The mean age was 32.8 (range, 20–41) years, indicating that the disease primarily affects young and middle-aged adults. Regarding nationality, 49% (n = 194) were Arabs, 39.5% (n = 157) were Asians, 10% (n = 40) were nonnational Arabs, and 1.5% (n = 6) were Africans.



Risk factor analysis revealed that the most frequently identified exposure was extramarital sexual contact (28.8% [n = 119]). Other exposures included marital sexual contact (1.4% [n = 6]), travel (2% [n = 9]), massage center visits (0.7% [n = 3]), crowded places (1.7% [n = 7]), and skin-to-skin contact (0.5% [n = 2]). A large proportion (63.4% [n = 262]) either denied having known risk factors or had unknown exposure. Human immunodeficiency virus (HIV) positivity was found in 1% (n = 4) of patients [8,10], and only two patients (0.5%) had syphilis infection [7,8]. Table 2 summarizes the demographics and risk factors.



These findings underscore the predominance of Mpox among young adult males in Saudi Arabia, with a notable proportion reporting high-risk sexual behaviors. The clinical presentation was largely consistent with the classic Mpox features, although the high percentage of unknown risk factors highlights the need for improved case interviews and contact tracing strategies in the region.




3.4. Clinical Features


The incubation period, defined as the interval from exposure to Mpox risk factors to symptom onset, ranged from 3 days to 1 week. Fever was the most frequently observed prodromal symptom preceding the development of skin rashes. Pruritus occurred alongside fever in several studies [7,10], whereas other studies documented cases in which fever appeared concurrently with a rash [17,18]. The most frequently reported symptoms were fever (97.1% [n = 398]), rash (96.8% [n = 397]), and headache (79% [n = 323]). Other reported symptoms included lymphadenopathy, observed in 8.8% of the patients [n = 36], affecting various regions, such as the cervical, submandibular, occipital, axillary, and inguinal lymph nodes. Fatigue (6.3% [n = 26]), myalgia (5.8% [n = 24]), and back pain (5.6% [n = 23]) were also reported. The less common symptoms were itching (4.1% [n = 17]), sore throat and cough (2% [n = 8]), and conjunctivitis (0.5% [n = 2]). Notably, there were other rare manifestations, such as keratitis (0.5% [n = 2]) [18]. which was managed conservatively with topical therapy and supportive ophthalmologic care, with no reported long-term visual impairment. and rare neurological deficits, such as facial paralysis, difficulty swallowing, or complete paraplegia (0.2% [n = 1]) [17].



Rash distribution most frequently involved the palms and soles (74% [n = 302]), followed by the genitals (55.8% [n = 229]), face (52.2% [n = 214]), and mouth/oral cavity (39.2% [n = 161]). Other sites included the conjunctiva (17.3% [n = 71]), abdomen (3.7% [n = 15]), extremities (4.1% [n = 17]), chest (2.4% [n = 10]), neck (1% [n = 4]), back (0.7% [n = 3]), dorsum of the hands (0.7% [n = 3]), and scalp (0.2% [n = 1]). Patients typically present with multiple umbilicated pustules, crusted papules, vesiculopustular lesions, and maculopapular rashes. In several cases, the lesions began as genital ulcers or papules and evolved into vesicles and pustules, sometimes forming crusts at later stages. Some patients showed monomorphic lesions (all at the same stage), whereas others presented with pleomorphic rashes and lesions at different stages of evolution occurring simultaneously. Table 3 summarizes the clinical features reported in the included articles.




3.5. Diagnostic Procedures


In Saudi Arabia, Mpox diagnosis is achieved through integrated clinical evaluation and laboratory confirmation, as described in the reviewed studies. Patients typically present with characteristic skin lesions, often beginning in the genital or oral regions, accompanied by fever and lymphadenopathy, particularly travelers or those with known exposure. Lesion samples are obtained using dry swabs and examined using real-time polymerase chain reaction (PCR) at the National Public Health Laboratory of the Ministry of Health in Riyadh. In addition, Assiri et al. (2023) reported that seven patients were identified with MPXV clade IIb, whereas Assiri et al. (2024) reported 381 additional cases of the same clade [8,9]. These findings suggest that most patients, predominantly those associated with the 2022 re-emergence and outbreak in Saudi Arabia, were infected with clade IIb. In two patients presenting with keratitis, swabs were obtained from both the corneal and conjunctival surfaces to confirm Mpox infection [18]. All confirmed cases were documented in the Health Electronic Surveillance Network, and contact tracing was performed. No secondary cases were reported in the reviewed studies.




3.6. Management and Isolation Period


Once a case is confirmed, the management protocol mandates immediate hospitalization and isolation in designated rooms, typically under infection control or negative-pressure conditions. Isolation typically ranges from 10 days to 3 weeks, depending on clinical resolution and lesion healing. Treatment is primarily supportive, as most reported cases do not require systemic antiviral therapy or intensive care. Supportive measures include wound care, emollients for pruritic areas, and antipyretics or analgesics to control fever and pain. In one patient with pruritic lesions, topical mometasone was administered as adjunctive therapy [16]. Patients with coexisting sexually transmitted infections (STIs), such as syphilis, receive appropriate antibiotics, including ceftriaxone and azithromycin [7]. A patient who developed neurological manifestations was treated with intravenous immunoglobulin and corticosteroids [17]. The female patient who developed keratitis received both topical and intravenous cidofovir [18]. The patients were closely monitored throughout hospitalization, with daily assessments of rash progression and vital signs. Most patients recovered completely without complications. Finally, 284 high-risk contacts received post-exposure vaccination with the smallpox/Mpox vaccine (JYNNEOS), administered in two doses 1 month apart [8]. This highlights the critical role of the Ministry of Health in Saudi Arabia in outbreak surveillance, early detection, and prevention of re-emerging infectious diseases.




3.7. Methodological Quality and Risk of Bias


The methodological quality of the included studies (six case reports and two case series) was assessed using the methodological quality and synthesis assessment tool for case reports and case series [12]. Overall, quality varied across studies. For the Selection domain (Q1–Q2), only three studies [8,9,10] met both criteria, whereas the remaining studies failed to meet Q1 because of inadequate case selection clarity. In the Ascertainment domain (Q3), all studies demonstrated adequate ascertainment of exposure and outcomes. Within the Causality domain (Q4–Q6), most studies (n = 7) established a clear temporal relationship between exposure and outcomes (Q4 = yes). However, none addressed alternative causes satisfactorily (Q5 = no across all studies). Only two studies [6,10] fulfilled Q6 by demonstrating a challenge–dechallenge–rechallenge or dose–response effect. For the Reporting domain (Q7–Q8), all studies clearly described patient characteristics, clinical presentation, and outcomes (Q7 and Q8 mostly “yes”), except one study [16], which did not meet Q7 owing to incomplete reporting of follow-up details. Overall, the methodological assessment revealed that although most of the included studies provided adequate ascertainment and reporting, limitations were observed in case selection clarity and causality assessment, particularly in considering alternative explanations and demonstrating causality strength. These limitations suggest a moderate to high risk of bias across the included studies. Table 4 summarizes the methodological quality assessment of the included case reports and case series.





4. Discussion


Over the last 50 years, monkeypox outbreaks have occurred in several African nations; however, this is the first time that the disease has rapidly spread across multiple continents, infecting a significant global population [19]. By 2022, the human MPXV had quickly disseminated to regions outside its endemic zones, reaching developed countries in Europe, the United States, Australia, Asia, and the Middle East [19,20,21]. Although confirmed cases of MPX have been recorded in the Middle East, their frequency remains considerably lower than those in Europe and the Americas. From January 2022 to June 2025, 153,961 cases were reported worldwide by the WHO, with only 911 emerging from Middle Eastern countries [22].



This systematic review aimed to investigate the recent outbreak of monkeypox viral infection in Saudi Arabia, focusing on demographic, clinical, and epidemiological characteristics. A total of 410 confirmed cases of Mpox infection were identified, and most patients, particularly those linked to the 2022 outbreak, were found to be infected with clade IIb. Most studies were conducted in the Eastern and Central regions. Approximately half of the patients were of Saudi nationality. The average age of the patients was 32.8 (range, 20–41) years, suggesting that the disease mainly affects young to middle-aged adults. A notable majority of the patients (91%) were males. Although extramarital sexual contact was the most frequently reported exposure (28.8%), a substantial proportion of cases (63.4%) reported unknown or denied exposure routes. This limits firm conclusions regarding dominant transmission pathways. Underreporting of sexual history may be influenced by social desirability bias and stigma, particularly within conservative sociocultural contexts, potentially leading to incomplete disclosure of high-risk behaviors [21,23]. Therefore, reported exposure patterns should be interpreted with caution and may not fully represent the true transmission dynamics of Mpox in Saudi Arabia.



To further contextualize these findings, it is important to consider national surveillance data. Publicly available reports from the World Health Organization indicate that the total number of laboratory-confirmed Mpox cases reported in Saudi Arabia during the post-2022 outbreak exceeds the number of cases described in published case reports and case series. This discrepancy highlights that the published literature represents only a subset of all reported infections and is more likely to capture clinically notable or severe cases. Accordingly, the findings of this review should be interpreted as complementary to national surveillance data rather than as a comprehensive representation of the overall disease burden in Saudi Arabia [2].



Demographic data from past outbreaks indicated a noticeable shift in the average age of patients with Mpox over time. The median age of patients with monkeypox infection in Africa increased from 4 and 5 years in the 1970s and the 1980s, respectively, to 10 and 21 years in the 2000s and the 2010s, respectively [24,25]. Du et al. reported that the median age of Mpox cases in 2022 was significantly higher than that of cases identified before 2022 (35.52 years vs. 18.38 years, respectively) [26]. Additionally, Hatami et al. reported that the average age of patients with Mpox during the 2022 outbreak was 29.9 years [24]. Kandeel et al. found that individuals in their 30 s were the most affected [27]. This was consistent with our findings. This upward trend in patient age seems to be associated with reduced immunity to smallpox following the cessation of smallpox vaccinations in the 1980s [22,24,26] as the vaccine used to immunize against smallpox may also provide protection against the Mpox virus. Receiving a smallpox vaccination can provoke a response to the Mpox virus and may help prevent infection by up to 85% [28,29].



Our findings showed a predominance of male patients, which is consistent with earlier studies. This trend may be reflected in the sociocultural and occupational factors observed in past outbreaks in endemic areas, where men had greater exposure to animal reservoirs through hunting. A similar pattern was observed in the current outbreak, in which young men appeared to be disproportionately affected, accounting for 96% of the affected cases [26,30]. The occurrence of Mpox among men during the current outbreak is associated with traits of men who engage in high-risk sexual behavior, specifically through intimate sexual contact among MSM [28,31]. A study of 211 men diagnosed with Mpox found that 99% reported sexual or intimate contact with other men, with only one case involving bisexual contact [31,32,33]. Additionally, recent pooled analyses revealed that nearly all cases reported post-2022 had a history of human contact, particularly sexual interactions, with MSM constituting 93.5% of the cases [26]. This demographic also showed a prevalence of coinfections, including HIV, syphilis, and various other STIs [17,34]. In contrast, data from the Eastern Mediterranean Region (EMR) reported markedly lower rates of concurrent infections, with HIV and STIs present in only 15% and 1.5% of cases, respectively, compared with global estimates of 41% and 29%, respectively [26,34]. Collectively, these findings suggest a marked epidemiological shift with sexual activity emerging as a key transmission route. This is further supported by virological studies, as Mpox virus DNA was detected in seminal fluid samples from 29 of 32 patients in a study by Thornhill et al. [34], and in the archival testicular tissue of crab-eating macaques, providing biological plausibility for sexual transmission [30]. Islam is the predominant religion in most Middle Eastern nations, and the relatively low number of Mpox cases reported in the region may be partly attributable to sociocultural and religious factors. Same-sex sexual activity is prohibited in many of these countries, potentially limiting the spread of infections through this high-risk route [35]. Furthermore, our findings are consistent with the existing literature, indicating that the most reported source of exposure in our study was extramarital sexual contact, which represented 28.8% of cases. We found that HIV positivity was present in four cases [8,10], and only two patients had syphilis [7,8].



Most studies appropriately focus on young male patients, as this group represents the demographic most affected by the current Mpox outbreak. Nevertheless, evidence describing infection in other population groups in Saudi Arabia remains relatively limited. In particular, data on women and immunocompromised individuals are scarce, highlighting the need for future studies to determine whether clinical presentation, complications, and risk profiles differ across these underrepresented groups.



In a clinical setting, patients infected with Mpox virus typically begin to show initial symptoms that last approximately 3 days. Following the onset of fever and lymphadenopathy, cutaneous manifestations initially appear on the face and head and subsequently spread to other body regions. The rash characteristically evolves from papules to vesicles and pustules before progressing to crust formation, which eventually heals, but may leave residual scarring [36]. In this study, the most frequently reported symptoms were fever (97.1%) and rash (96.8%). These findings are consistent with those of a large multi-country investigation conducted across 16 nations during the outbreak, which reported rashes in 95% of patients and fever in 62% [34]. Nonetheless, atypical clinical presentations have been reported in the 2022 outbreak, including absent or minimal prodromal symptoms and isolated lesions confined to the genital or anal regions [23,26,34,37,38]. Moreover, the anatomical distribution of skin lesions in this multicountry outbreak differs from that observed in earlier human Mpox outbreaks (1980–2022), with the predominant sites shifting from the face and extremities to the anogenital region [18,30,34,37]. In most cases, the location of the lesions further supports the likelihood of transmission through sexual intercourse [18,23,33]. Hermez et al. analyzed Mpox case reports submitted to the WHO between May 2022 and December 2023 and found that genital lesions were less frequently observed in the EMR population (39%) than in 73% of the global population [39]. In our study, rashes were most frequently observed on the palms and soles, affecting 74% of participants, followed by the genitals (55.8%) and the face (52.2%). In contrast, Hatami et al. reported a lower prevalence of palm (15.4%) and sole (10.6%) involvement in post-2022 studies compared with earlier outbreaks [24]. Lymphadenopathy is a hallmark of MPXV infection that facilitates its differentiation from smallpox and chickenpox [26,30]. In the present study, lymphadenopathy was observed in only 8.8% of the patients, affecting multiple regions, including the cervical, submandibular, occipital, axillary, and inguinal lymph nodes. This contrasts sharply with post-2022 outbreak data, in which Hatami et al. reported lymphadenopathy in 55.5% of the cases [26]. Notably, inguinal lymphadenopathy was more frequently observed during the current outbreak [30,33,34]. However, earlier outbreaks in endemic regions predominantly involved the submandibular, cervical, and axillary lymph nodes [26,30].



Complications associated with MPXV infections include neurological manifestations, bronchopneumonia, and sepsis. MPXV can invade the central nervous system through the olfactory epithelium or circulating monocytes and macrophages, leading to neurological sequelae, such as seizures, transverse myelitis, confusion, and encephalitis [40]. Here, we document a single case of monkeypox-associated encephalomyelitis [41]. Consistent with the existing literature, the ongoing outbreak has been characterized by a limited number of fatal cases and few reports of neurological complications, such as encephalitis [20,41,42,43]. Ocular involvement is a relatively rare yet clinically significant complication of Mpox. The reported manifestations include conjunctival vesicles, anterior uveitis, keratitis, and corneal ulceration, which may progress to corneal scarring and, in severe cases, vision loss [26,40]. Ocular complications during the current clade IIb Mpox outbreak from 2022 to 2024 seem to be less common and less severe compared with those observed in earlier outbreaks, with approximately 1% of cases experiencing ocular involvement in this outbreak, in contrast to 9–23% reported in prior outbreaks in endemic regions [26,44,45,46]. Conjunctivitis is the most frequently reported, uncomplicated ocular manifestation of Mpox [26]. Abdelaal et al. [45]. documented conjunctivitis in 1% of cases during the current outbreak, compared with 17% in earlier outbreaks, a finding consistent with our observation of 0.5% prevalence. Notably, we identified two cases of keratitis, whereas Abdelaal et al. [45]. reported keratitis exclusively in earlier outbreaks.



From a public health standpoint, our findings emphasize the need for focused contact tracing and timely post-exposure vaccination to reduce further transmission of Mpox in Saudi Arabia. National control efforts, including systematic contact tracing and the use of the smallpox/Mpox vaccine (JYNNEOS) for individuals at high risk, have been important components of the outbreak response [2,8]. However, sociocultural factors, particularly stigma and sensitivity around sexual health, may affect the accuracy of exposure reporting and delay presentation to healthcare services, which can compromise surveillance efforts [2,34]. Addressing these challenges through culturally sensitive communication, confidential case investigations, and improved public awareness may help enhance disclosure, strengthen surveillance, and support more effective outbreak control.



This systematic review has several limitations that should be considered when interpreting the findings. First, the literature search was limited to four major databases and English-language publications, which may have resulted in the omission of relevant Arabic-language studies or locally published grey literature. Second, the evidence included in this review was mainly derived from case reports and case series, which are inherently subject to publication bias, as unusual or more severe cases are more likely to be reported; this also limits the generalizability of the findings to the wider population in Saudi Arabia. In addition, variability in the methodological quality of the included studies may affect the strength of the conclusions. Finally, incomplete reporting of exposure history, sexual behavior, HIV status, and other sexually transmitted infections in several studies limited a more detailed understanding of transmission patterns.




5. Conclusions


This study aimed to address the knowledge gaps in Mpox transmission, demographics, and outcomes in Saudi Arabia post-2022. The disease primarily affects young adult males, often via high-risk sexual exposure, presenting with fever and rashes; rare complications include keratitis and neurological deficits. The diagnosis relied on PCR; management is supportive, and post-exposure vaccination highlights preventive efforts.
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Figure 1. The PRISMA flowchart. 
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Table 1. Characteristics of included studies.
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	Author
	Year
	Region
	Study Design





	AlBahrani et al. [6]
	2023
	Eastern
	Case report



	Alsaeed et al. [7]
	2023
	Eastern
	Case report



	Dar et al. [10]
	2023
	Central
	Case report



	Assiri et al. [9]
	2023
	Central
	Case report



	Assiri et al. [8]
	2024
	Central
	Case series



	Hammad et al. [17]
	2024
	Central
	Case report



	Alanazi et al. [16]
	2025
	Central
	Case report



	Aljawi et al. [18]
	2025
	Central
	Case series







Regions of the Kingdom of Saudi Arabia.













 





Table 2. Patient demographic and risk factors.
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N

	
%






	
Sex




	
Male

	
373

	
91%




	
Female

	
37

	
9%




	
Age, Mean (Range)

	
32.8 (20–41)




	
Nationality




	
Arab (Identified Nationality)

	
194

	
49%




	
Asian

	
157

	
39.5%




	
Arab (Nationality not Identified)

	
40

	
10%




	
African

	
6

	
1.5%




	
Risk factors




	
Sexual contact (extramarital)

	
119

	
28.8%




	
Sexual contact (marital)

	
6

	
1.4%




	
Travel

	
9

	
2%




	
Massage centers

	
3

	
0.7%




	
Crowded places

	
7

	
1.7%




	
Skin-to-skin contact

	
2

	
0.5%




	
Denied or unknown

	
262

	
63.4%




	
HIV status (positive)

	
4

	
1%




	
Syphilis

	
2

	
0.5%








N = sample size, HIV = human immunodeficiency virus, Percentages are calculated using the total number of confirmed cases with available data (N = 410), unless otherwise specified. ‘Arab (identified nationality)’ refers to individuals of Arab ethnicity whose specific nationality was documented in the original reports. ‘Arab (nationality not identified)’ refers to individuals of Arab ethnicity for whom a specific nationality was not reported or could not be confirmed in the source studies.













 





Table 3. Clinical features of 410 patients with confirmed monkeypox in Saudi Arabia between 2023 and 2025.
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N

	
%






	
Symptoms




	
Fever

	
398

	
97.1%




	
Rash

	
397

	
96.8%




	
Headache

	
323

	
79%




	
Lymphadenopathy

	
36

	
8.8%




	
Fatigue

	
26

	
6.3%




	
Myalgia

	
24

	
5.8%




	
Back pain

	
23

	
5.6%




	
Itching

	
17

	
4.1%




	
Sore throat and cough

	
8

	
2%




	
Conjunctivitis

	
2

	
0.5%




	
Keratitis

	
2

	
0.5%




	
Neurological manifestations:

	
1

	
0.2%




	
Rash location




	
Palm and soles

	
302

	
74%




	
Genitals

	
229

	
55.8%




	
Face

	
214

	
52.2%




	
Mouth and oral cavity

	
161

	
39.2%




	
Conjunctiva

	
71

	
17.3%




	
Abdomen

	
15

	
3.7%




	
Extremities

	
17

	
4.1%




	
Chest

	
10

	
2.4%




	
Neck

	
4

	
1%




	
Back

	
3

	
0.7%




	
Dorsum of the hand

	
3

	
0.7%




	
Scalp

	
1

	
0.2%








N = sample size. Percentages are calculated using pooled patient-level data (N = 410) with available information for each variable; missing data were excluded from individual calculations. Confidence intervals were not calculated due to the descriptive nature of data derived from case reports and case series. Neurological manifestations: Includes facial paralysis, dysphagia, and complete paraplegia.













 





Table 4. Methodological quality and synthesis assessment tool for case reports and case series.






Table 4. Methodological quality and synthesis assessment tool for case reports and case series.





	
Domain for Evaluating the Methodological Quality of Case Reports and Case Series




	

	
Selection

	
Ascertainment

	
Causality

	
Reporting




	

	
Leading Explanatory Questions




	
Reference

	
Q. 1

	
Q. 2

	
Q. 3

	
Q. 4

	
Q. 5

	
Q. 6

	
Q. 7

	
Q. 8






	
AlBahrani et al. (2023) [6]

	
No

	
Yes

	
Yes

	
Yes

	
No

	
No

	
Yes

	
Yes




	
Alsaeed et al. (2023) [7]

	
No

	
Yes

	
Yes

	
NA

	
NA

	
NA

	
Yes

	
Yes




	
Dar et al. (2023) [10]

	
Yes

	
Yes

	
Yes

	
Yes

	
No

	
No

	
Yes

	
Yes




	
Assiri et al. (2023) [9]

	
Yes

	
Yes

	
Yes

	
Yes

	
No

	
No

	
Yes

	
Yes




	
Assiri et al. (2024) [8]

	
Yes

	
No

	
Yes

	
Yes

	
No

	
No

	
Yes

	
Yes




	
Hammad et al. (2024) [17]

	
No

	
Yes

	
Yes

	
Yes

	
No

	
No

	
Yes

	
Yes




	
Alanazi et al. (2025) [16]

	
No

	
Yes

	
Yes

	
Yes

	
No

	
No

	
No

	
Yes




	
Aljawi et al. (2025) [18]

	
No

	
Yes

	
Yes

	
No

	
No

	
No

	
Yes

	
Yes




	
Selection: (Q. 1). Does the patient(s) represent(s) the whole experience of the investigator (center), or is the selection method unclear to the extent that other patients with similar presentations may not have been reported?

Ascertainment: (Q. 2). Was the exposure adequately ascertained? (Q. 3). Was the outcome adequately ascertained?

Causality: (Q. 4). Were other alternative causes that may explain the observation ruled out? (Q. 5). Was there a challenge/rechallenge phenomenon? (Q. 6). Was there a dose–response effect? (Q. 7). Was follow-up long enough for outcomes to occur?

Reporting: (Q. 8) Is the case(s) described with sufficient details to allow other investigators to replicate the research or to allow practitioners to make inferences related to their own practice?
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