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Abstract

:

Vaccination is the most promising approach for ending or containing the SARS-CoV-2 pandemic. However, serious post-COVID-19 vaccine reactions, including immunocytopenia (ITP) syndrome, have been increasingly reported. Several factors cause increased risks including multiple doses, age-dependent heterogeneity in immune-responses, platelet cross-reactions with microbial components, and Long-COVID syndrome. Thus, in the absence of widely available specific therapeutics, vigilance is important while more studies are needed. Using a structured questionnaire sent to different regions in Saudi Arabia, we conducted a comprehensive investigation on the frequency, rates, disease patterns, and patient demographics of post-COVID-19 vaccine side effects on febrile patients after administration three major vaccines. Results indicated that the majority of respondents administered Pfizer BioNtech vaccine (81%, n = 809); followed by AstraZeneca (16%, n = 155); and Moderna (3%, n = 34). Overall 998 participants, 74% (n = 737) showed no serious symptoms; however, 26.2% (n = 261) revealed typical syndromes. In a focused group of 722 participants, the following rates were identified: shortness of breath (20%), bruises or bleeding (18%), inattention (18%), GIT symptoms (17.6%), skin irritation (8.6%), and anosmia and ageusia (8%) were the most prominent among those who showed typical symptoms. The onset time was mostly between 1–3 days in 49% (n = 128), followed by 4–7 days in 21.8% (n = 57), 8–14 days in 16.5% (n = 43), and more than a month in 12.6% (n = 33). The onsets occurred mostly after the first, second, or both doses, 9%, 10%, and 7% of participants, respectively. The frequency of symptoms was significantly higher after Moderna® vaccine (p-value = 0.00006) and it was significantly lower in participants who received Pfizer (p-value = 0.00231). We did not find significant difference in symptoms related to differences in regions. Similarly, the region, age, sex, education, and nationality had no influence on the dose and onset timings. The findings of this study have significant clinical implications in disease management strategies, preventive measures, and vaccine development. Future vertical studies would reveal more insights into the mechanisms of post-COVID-19 vaccine syndrome.
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1. Introduction


The global community is struggling to recover in the aftermath of the most devastating coronavirus pandemic in recent history caused by the Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV-2). In a short time, the virus spread worldwide, dramatically changing human behaviors. Fortunately, in a massive effort to control the virus, there have been a total of 11,655,356,423 vaccine doses administered as of 9th May 2022 globally (WHO coronavirus COVID-19 dashboard, available online at https://covid19.who.int/ accessed 13 May 2022). This makes it the most rapid and extensive vaccination campaign in history that employed state-of-the-art mRNA vaccine products in human history, the Pfizer Biontech, Moderna, and AstraZeneca, and others. However, as with all vaccines, this did not go without side effects; despite their high efficacy and safety, cases of potential side effects including increased risk of mucocutaneous or major bleeding were reported [1]. One of the most prominent side effects recorded was a condition that first appeared in different reports as a prothrombotic syndrome. It has been described differently as vaccine-induced immune thrombotic thrombocytopenia (VITT), thrombosis with thrombocytopenia syndrome (TTS), and vaccine-induced prothrombotic immune thrombocytopenia [2]. Generally, it is an autoimmune disease characterized by isolated platelet count <100 × 109/L, episodes of possible hemorrhage caused by antiplatelet antibodies, and petechiae or purpuric rashes [3]. However, in the absence of exposure it was named VITT. According to American Society of Hematology, VITT is defined as a clinical syndrome characterized by positive antibodies against platelet factor 4 (PF4) identified by enzyme-linked immunosorbent assay (ELISA) assay. The casual relationship of ITP to post-COVID-19 vaccine injection has not been well defined [4]. Therefore, it is not yet fully clear whether all are vaccine-induced secondary ITP or incidental primary ITP that occurred soon after vaccination [5]. As with other countries, reports on incidence of this side effect are limited in the Middle Eastern countries.



Despite the reported high safety and efficacy of COVID-19 vaccines, some potential side effects remain, including autoimmune responses. However, detailed review on all aspects of this condition is limited. For instance, a systematic review on 45 new onsets of ITP post-COVID-19 vaccination showed, after excluding other concomitant factors that can trigger thrombocytopenia in COVID-19, that 75% cases were moderate-to-severe and that the majority of ITP cases (71%) appeared in senior patients (>50 years), while only three were pediatric cases (7%) [6]. In the aforementioned study, 20% of cases of ITP symptoms rose three weeks after onset of COVID-19 symptoms, and no bleedings were reported in 31% cases at diagnosis [6]. Appearance of ITP post-COVID-19 vaccine has been reported in different countries worldwide including USA [7], Mexico [8], Italy [9], and UK [10]. The ITP is known to occur mainly in adults, particularly young women. This suggests that sex hormones, as in other immune disorders such as systemic lupus and multiple sclerosis, may play a role in the susceptibility to ITP. The condition first appeared in different reports as a prothrombotic syndrome in a small number of individuals after AstraZeneca vaccine administration (University of Oxford, and Serum Institute of India), an adenoviral vector-based vaccine [11]. Subsequently, similar findings were observed in a small number of individuals who received the Ad26.COV2.S vaccine (Janssen; Johnson & Johnson), also based on an adenoviral vector [12]. Similarly, sporadic cases were reported after Pfizer and Moderna vaccines; however, the rate of ITP was 0.80 per million doses for both vaccines [13]. Lee et al. [14] reported a series of cases of very low platelet counts occurring within two weeks of Pfizer and Moderna vaccinations upon review of published data from the USA CDC, the Food and Drug Administration (FDA), agencies of the U.S. Department of Health and Human Services (HHS), Vaccine Adverse Events Reporting System (VAERS) [15,16]. These included 20 case reports on ITP after vaccination, 17 reports without pre-existing ITP, and 14 with reported bleeding symptoms prior to hospitalization. The aforementioned authors also reported that 19 of 20 hospitalized patients aged 22–73 years (11 females and 8 males) showed petechiae, bruising, or mucosal bleeding in 1–23 days post Pfizer (9 patients) and Moderna (11 patients) vaccination, along with platelet counts mostly ≥10 × 109/L (range 1–36 × 109/L; median 2 × 109/L). The vaccine-induced ITP could possibly have similar pathogenicity to COVID-19 vaccine-induced DIC, which highlights the importance of further investigation in agreement with others [17]. Recently, a new phenomenon characterized by ITP was reported in multiple patients after vaccination with the ChAdOx1 nCoV-19. The adverse effects in this case remained exceptionally low following the vaccine of more than 400 million people. This new syndrome was quite similar to heparin-induced ITP [18]. Detailed studies characterizing the rates, frequencies, and patterns of occurrence, as well as pathogencity of these cases is limited.



COVID-19 vaccines can trigger a series of unique ITP-related syndromes including skin reactions, shortness of breath, inattention, gastrointestinal (GIT) symptoms, anosmia, and ageusia. Molecular mimicry between SARS-CoV-2 spike-protein and human microbial components may potentially elicit adverse skin and other pathological reactions post vaccinations. For instance, Gambichler et al. reported on most frequent early reactions due to vaccination are known to occur at injection-sites; for instance, Type I, Type IV hypersensitivity reactions including delayed large local skin lesions popularly dubbed as (“COVID arm”) can occur [19]. In addition, reactions in dermal filler, previous radiation sites, or even old BCG scars, and more frequently morbilliform and erythema multiforme-like rashes and different forms of autoimmune-mediated skin conditions post-COVID-19 vaccination are likely to occur. Functional angiopathies, pityriasis rosea-like rashes and reactivation of herpes zoster have been also reported after COVID-19 vaccination [20]. Similarly, Catala et al. studied 405 reactions from 16 February to 15 May 2021 following vaccination with the BNT162b2 (Pfizer-BioNTech; 40.2%), mRNA-1273 (Moderna; 36.3%), and AZD1222 (AstraZeneca; 23.5%) vaccines. Patient means were 50.7 years and 80.2% of them were female. Cutaneous reactions were COVID arm (32.1%), urticaria (14.6%), morbilliform (8.9%), papulovesicular (6.4%), and pityriasis rosea-like (4.9%) and purpuric (4%) reactions. Varicella zoster and herpes simplex virus reactivations were reported as 13.8% of reactions. The most frequent reported reactions in each vaccine group were COVID arm (mRNA-1273, Moderna, 61.9%), varicella zoster virus reactivation (BNT162b2, Pfizer-BioNTech, 17.2%), and urticaria (AZD1222, AstraZeneca, 21.1%). The COVID arm was almost exclusive to females (95.4%). Most reactions to the mRNA-1273 (Moderna) vaccine were described in females (90.5%). Eighty reactions (21%) were classified as severe and 81% needed specific treatment [21]. Thus, COVID-19 patients with ITP are at an increased risk of mucocutaneous or major bleeding [1]. In addition to skin reactions, dyspnea and wheezing were identified as the earliest signs of thrombocytopenia syndrome [22]. In fact, it has been well established that severe fever, although not easily characterized, has been directly linked to early signs of ITP syndrome in several cases [23,24,25]. In addition, it has also been known that immune ITP is more than a bleeding disorder; cognitive symptoms are commonly reported [26]. Furthermore, the cognitive impairments leading to brain fog, a newly emerging post-COVID-19 manifestation, has been hypothesized post-mRNA vaccinations [27]. An association between COVID-19 vaccine (ChAdOx1, AstraZeneca®, Cambridge, UK) and cerebral vein thrombosis was reported. New reports emerged on the association of the aforementioned effects with mortality and long-term morbidity. The VTE was reported in unusual locations following the ChAdOx1 vaccine, resulting in its suspension in several countries. Consequently, 169 cases of cerebral vein thrombosis (CVT) and 53 cases of splanchnic vein thrombosis were reported to the European Medicines Agency (EMA) among 35 million ChAdOx1 vaccine recipients [28,29]. However, a population cohort study in Denmark and Norway reported increased rates of venous CVT among recipients of the ChAdOx1 vaccine with no increase in arterial events [30]. These recent data suggested an excess rate of CVT of 2.5 per 100,000 ChAdOx1 recipients, although laboratory testing has not confirmed that they were due to vaccine VITT [31]. Thus, data on the cognitive effect(s) of COVID-19 are also limited.



Additional hypersensitivity reactions for overexpression of type I interferons, COVID-19-induced coagulopathy, thrombotic microangiopathy, and direct viral damage were suggested as side effects. In addition, delayed reactions at injection sites were also observed for the mRNA-1273 vaccine clinical trial (onset after day 8) in 0.8% participants after the first dose and in 0.2% after the second dose [32]. In a retrospective analysis of the effects of SARS-CoV-2 vaccination on 109 ITP patients identified with preexisting ITP, approximately 20% experienced an ITP exacerbation following the first dose with 14 of 70 patients having an exacerbation after the second dose. Response to treatment and outcomes were also favorable in the patients with preexisting ITP, and no major bleeds were reported after vaccination. Therefore, the authors concluded that ITP might worsen in some patients with preexisting ITP or may occur de novo post-SARS-CoV-2 vaccination.



Although there is an ongoing risk of ITP after administration of many other vaccines including influenza, measles-mumps-rubella (MMR), hepatitis B, human papilloma virus, varicella, and diphtheria-tetanus-pertussis (DPT) vaccines in children and adolescents [33,34,35], the COVID-19 reaction carries an additional layer of risk due to several factors. Unlike other viral vaccines, the COVID-19 received multiple booster doses. In addition, there is risk of age-dependent heterogeneity in SARS-CoV-2-immune responses in senior patients [36]. Furthermore, there is a high possibility that initially mild reactions progress into severe prolonged symptoms known as “long-COVID”, leading to multisystem failure and disability. More important, the disseminated intracellular coagulation (DIC) and the consequence of thrombocytopenia has been reported as a major viral mechanism in COVID-19 in contrast to cytokine storm [37]. Thus, in the absence of a widely available specific therapeutics, caution and more post-COVID-19 vaccination studies have become imperative. The aim of this study was to conduct a comprehensive investigation on the frequency, rates, disease patterns, and patient demographics on post-COVID-19 side effects with emphasis on ITP.




2. Materials and Methods


2.1. Study Design


The current study was conducted as a retrospective cross-sectional survey using a self-administered structured online questionnaire through the Google platform.




2.2. Study Population


All individuals who had taken COVID-19 vaccines and who agreed to participate in the study, aged  ≥  18 years, and living in Saudi Arabia were eligible to participate. We posed no restrictions on the sex, nationality, occupation, or socioeconomic level of the participants. However, the emphasis was placed on those with severe fever and fatigue patients.




2.3. Data Collection Tool


A self-administered computer-based multiple choice questionnaire was used. An online link of the web-based survey was developed in Google to obtain data regarding side effects of COVID-19, with emphasis on high-grade fever and signs of ITP from October to December 2021. On the first screen of the questionnaire, a Plain Language Information Statement (PLIS) and consent to participate were enclosed. Any details for contact or personal data that could identify the participant were not used. Contact details of the study investigators were given in the PLIS for transparency. Only the participants with fever and providing consent to participate in the study were permitted to move to the next section containing the screening questionnaire to confirm. Only participants who confirmed the predefined age-limit were moved to the next pages containing the self-administered survey. The questionnaire consisted of 18 questions, including 8 general questions about the respondent, 5 questions related to the vaccine, and 5 more related to general history. All responses were analyzed for significant findings on the prevalence rates in the country. Participants’ answers to questions directly related to side effects were transferred into analysis scores.




2.4. The Questionnaire: Development and Validation of the Questionnaire


In the process of developing the questionnaire, a wide comprehensive review of the available literature about the ITP was performed. Subsequently, a thorough review on the available data, relevancy, vaccine types, and profiles of individuals and disease patterns were studied. A focused discussion was conducted by experts and the final version was used. This was validated for content, criterion, and construct components. For further evaluation, a pilot study of 30 participants was performed, where different reliability measures were also tested, including test-retest reliability/repeatability, consistency, and inter-rater reliability.




2.5. Statistical Analysis


Data were analyzed using IBM SPSS for Windows version 26 statistical software (Statistical Package for Social Sciences (SPSS) software version 26 (SPSS Inc., Chicago, IL, USA). Categorical data were reported as frequency/percentage and continuous data as mean/standard deviation. The analysis was descriptive and stratified; we presented absolute numbers, proportions, and graphical distributions. We conducted exact statistical tests for proportions and showed p-values where appropriate (a p-value < 0.05 was considered statistically significant).





3. Results


Since response to vaccine is a multifactorial issue affected by numerous factors, we carefully examined several host, vaccine, and ecological factors including nationality, region of residence, educational level, vaccine type, dose, onset time, previous medical history, and age and sex differences. Main leading responses included were fatigue and highly febrile participants with sings of ITP. However, 998 participants, 74% (n = 737) had no bruises or bleeding ITP symptoms; these typically appeared in 26.2% of highly febrile participants (n = 261) as explained below. We did not find significant differences in the frequency of bruises and bleeding ITP symptoms related to differences in regions of Saudi Arabia. Similarly, no significant differences were found between regions, ages, and sexes, in the onset timings as well as in the dose numbers after which typical syndromes appeared. The findings of this study have significant clinical implications in disease management strategies, preventive measures, and vaccine development.



In this study, education, nationality, age, and sex differences in response to different vaccines administered at different regions in Saudi Arabia were as shown below (Supplementary materials). Among the 998 participants, the overwhelming majority administered the Pfizer BioNTech vaccine followed by AstraZeneca and Moderna vaccines (81%, n = 809; 16%, n = 155; and 3%, n = 34, respectively) (Table 1). These participants were primarily young (19–29 years old 53.1%, n = 530), educated (71%, n = 711), Saudi (95%, n = 953), and female (78.7%, n = 785) (Figure 1a–f). The rates of different age groups among participants were as follows: 12–18 years old 8.6% (n = 86), 19–29 years old 53.1% (n = 530), 30–40 years old 21.1% (n = 211), 40–60 years old 14.7% (n = 147), and seniors 60 years or more comprised 2.4% (n = 24). However, respondents’ estimates based on region showed that most were from the Northern and Central regions (34.4%, n = 343; 30.3%, n = 302, respectively) followed by similar rates found in Eastern (15.5%, n = 155) and Western regions (15.4%, n = 154); whereas, the Southern region had the least responders with 4.4% (n = 44) (Figure 1f). Furthermore, respondents based on educational levels showed that among the 998 participants, 71.2% (n = 711) had a university degree, while 19.1% (n = 191) were secondary school certificate holders, 6.0% (n = 60) had postgraduate degrees, 2.8% (n = 28) had school certificates, and 0.8% (n = 8) had no formal education (Figure 1d).



We monitored the frequency of visible syndromes in response to different vaccine including ITP symptoms, which was highly significant. In 998 participants, 74% (n = 737) had no bruises or bleeding ITP symptoms albeit they had other common manifestations. However, typical bruises or bleeding ITP symptoms associated with high fever appeared in 26.2% of participants (n = 261) as shown in Figure 2a. For those in whom typical symptoms appeared, the onset of symptom times ranged from 1–3 days in 49% (n = 128), 4–7 days in 21.8% (n = 57), 8–14 days in 16.5% (n = 43), and in 12.6% (n = 33) of participants the onset was within more than a month (Figure 2a,b and Table 2). This indicated that the risk of ITP was more within the first three days. Based on the dose-dependent symptoms, the signs appeared in 9%, 10%, and 7% after the first, second, and both doses, respectively (Figure 2c). Finally, the frequency of bruises and ITP symptoms was significantly higher among participants who received Moderna® (p-value = 0.00006) and it was significantly lower in participants who received Pfizer (p-value = 0.00231) (Figure 2d). However, there was no significant difference in the frequency of bruises and bleeding ITP symptoms between different regions of Saudi Arabia. Similarly, no significant differences were associated with differences in regions, sexes, and age groups in the onset times (in days) as well as in the doses after which and bleeding ITP symptoms occurred.



After removal of common symptoms such as transient low-grade fevers and headache and focusing on questions from respondents about direct ITP-related symptoms associated with sever fever, 722 out of 998 cases were analyzed. In this group, although the overall rates for side effect(s) were acceptably low, the following reactions were reported: shortness of breath (19.88%), bruises or bleeding (18%), inattention (18%), GIT symptoms (17.6%), skin irritation (8.6%), and anosmia and ageusia (8%) were the most prominent among respondents (Figure 2e).




4. Discussion


The COVID-19 mass vaccination campaign has been unique in the 21st century in speed, efficacy, and approach. This campaign employed the first in-silico biologics used directly from bench to arm. The efficacy of the mRNA vaccines was among the highest seen in history, albeit their serious side effects made it imperative for safety and efficacy to be revisited. In this comprehensive study, we reported on specific post-vaccine syndromes with emphasis on direct ITP reactions known to be induced by vaccine component(s). To cover the wide breadth of potential factors that are prone to influence post COVID-19 side effects, we included a variety of questions including nationality, region of residence, educational level, vaccine type, onset time, previous history, and age and sex differences. However, in 998 participants, 74% (n = 737) had no bruises or bleeding ITP symptoms. Typical bruises or bleeding ITP symptoms appeared in 26.2% of participants (n = 261) as shown above. We did not find significant difference in the frequency of symptoms in the different regions of Saudi Arabia. Similarly, no significant differences were found between regions, sexes, and age groups, in onset days as well as in the doses after which bleeding ITP symptoms occurred. The findings of this study have significant clinical implications in disease management preventive measures, and vaccine development strategies.



The finding that respondents were primarily young (19–29 years old 53.1%, n = 530), educated (71%, n = 711), Saudi (95%, n = 953), female (78.7%, n = 785) is a significant criterion indicating age- and sex-specific factors in susceptibility to post-COVID vaccine reactions. Our results are consistent with recent studies on similar sample sizes of studies in different continents including Germany, Israel, and Africa [38,39,40]. This implies that being female at a young age is a major global risk factor that is constant across different nations with mosaic as well as homogenous population genetic structures. The common global factor widely known is that the ITP occurs mainly in young adults, particularly women in their third or fourth decade with an overall female-to-male ratio of 3–4 to 1. These figures suggest that sex hormones, as in other immune disorders such as systemic lupus and multiple sclerosis, may play a role in the susceptibility to ITP. More importantly, global genetic variability in susceptibility to post vaccine reactions might have no significant role since we obtained similar results in this genetically homogeneous population in Saudi Arabia. Thus, several gaps exist in the pathogenicity, clinical profiles, and preventive measures of SARS-CoV-2. Since regional variations in respondents did not alter the common patterns of syndromes seen, it is plausible that larger-scale national surveys would potentially reach to the same present conclusions we reported here.



Significant data on post-COVID vaccination syndrome are required. Vigorous profiling of post-vaccine syndrome has become imperative in the absence of a widely available specific therapeutic, the risk of age-dependent heterogeneity in SARS-CoV-2-immune responses [36], and the high possibility that initially mild reactions progress into severe prolonged symptoms known as “long-COVID”, leading to multisystem failure and disability. In this study, the overall frequency of side effects was low albeit some were serious. We found 26.2% (n = 261) of respondents showed side effects mostly occurring after the firsts dose in 33.3% (n = 87) within the first three days and declined afterwards, potentially indicating an initial immune trigger in the vaccine. It has been shown that several early immune signatures, including plasma RIG-I levels, early interferon signaling, and related cytokines (CXCL10, MCP1, MCP-2, and MCP-3) associated with subsequent disease progression, control of viral shedding, and the SARS-CoV-2-specific T cell and antibody response measured up to several months after activation [41].



It is not clear why the frequency of ITP-related symptoms was significantly higher among participants who received Moderna® (p-value = 0.00006) but was significantly lower in those who received Pfizer (P-value = 0.00231). This observation occurred even though the overwhelming majority administered the latter vaccine. Rashes and skin reactions to Moderna vaccine related reactions have been reported in seniors. For instance, a case of purpuric rash and thrombocytopenia was reported in a 60-year-old comorbid African American male in the USA after the first dose of the m-RNA-1273 vaccine [42]. Similarly, a 66-years-old obese Guyanese male presented with a bullous rash following receipt of a commercial COVID-19 mRNA vaccine [43]. The US Food and Drug Administration (FDA) has granted emergency use authorization for the Pfizer/BioNTech and Moderna COVID-19 vaccines to protect recipients from a SARS-CoV-2 infection by formation of antibodies and provide immunity against a SARS-CoV-2 infection. However, while both vaccines can cause various adverse effects, they are comparatively more frequent after Moderna COVID-19 vaccine, which is stored at lower temperatures for ease of transportation [44]. Although reactions to post Moderna vaccination are commonly reported in comorbid seniors, we reported on this reaction in primarily young (19–29 years old 53.1% (n = 530)) females (78.7%, n = 785) of Saudi nationality (95%, n = 953) without underlying causes.



Menstrual bleeding was one of the least prevalent symptoms we reported in this study with only 1.9% of women experiencing it. However, consistent with earlier findings and contrary to unsupported beliefs, bleeding is not generally proportional to the platelet count. In earlier studies in adults with ITP cases with a platelet count of less than 50 × 109/L, the presenting symptom was hemorrhage in 12% and purpura in 58% [45] while 28% remained asymptomatic and in other cases more than half of patients remained so with a platelet count of 30 to 50 × 109/L [46]. Albeit ITP has been widely known as a bleeding disorder, many findings indicate otherwise. For instance, ITP has been found paradoxically associated with thrombosis; a 4-year follow up in United Kingdom revealed thromboembolism incidence was about 1.3 times higher in patients with ITP than in matched controls [47]. More important is that ITP is potentially associated, in many cases, with common microbial infections necessitating pre-diagnosis. The antigenic cross-reactivity between organisms as Hepatitis C virus, HIV, and Helicobacter pylori with platelet glycoproteins can elicit antibody response against platelets leading to thrombocytopenia [48,49]. Finally, we report on significant gastrointestinal symptoms post-COVID-19 vaccination; almost 18% of patients revealed GIT signs mostly during the first week. It was not clear whether those were cytokine release syndrome (CRS) that are known to induce ITP. For these reasons, definitive diagnosis of common underlying causes for ITP is important before attributing effects to vaccines per se. Patients with stomach and colorectal cancers have been reported to have CRS evidenced by raised inflammatory markers, thrombocytopenia, elevated cytokine levels (IFN-γ/IL-2R/IL-18/IL-16/IL-10), and steroid responsiveness [50]. This particularly becomes complicated when patients have on-going infections as Hepatitis C virus, HIV, and H. pylori that can induce cross-reacting antibodies against platelets intiating ITP symptoms. Prospects on treating ITP by eradicating H. pylori have been reported [51]. A review on pathophysiological interaction between platelets and pathogens, as well as the clinical consequences of platelet dysregulation discussed several points. These included that the occurrence of thrombocytopenia during sepsis or septic shock, considered a well-known risk factor for disease severity. Furthermore, sepsis-induced thrombocytopenia can be associated with several changes, including an altered morphological pattern, receptor expression, and aggregation which can occur even with a normal platelet count and able to modify host response and the severity of the infection [51]. Therefore, a great deal of certainty and definitive diagnosis to exclude cancers, microbial infections, and any potential underlying causes that can aggravate post-COVID-vaccine syndromes has become imperative before attributing any effect to vaccines per se. The limitation of this study is that it used online questionnaire and that a much more widely covered comprehensive study including all cities and regions on a much longer-time scale might give more insights into the issues of post vaccination effect(s).




5. Conclusions


For the first time in the Middle East and perhaps globally, and to the best of our knowledge, we report on the COVID-19 vaccine related typical signs on initially highly febrile and potentially immunocytopenic young, educated, primarily Saudi females 1–3 days after administration of mRNA vaccines. The majority of respondents administered Pfizer BioNtech vaccine followed by AstraZeneca and Moderna. Fortunately, most had no immediate serious symptoms. However, the first prevalence of the initially mild syndromes in febrile patients at specific onset times post administration revealed typical patterns of progressions into potentially immunocytopenic signs that warrant subsequent vertical studies. The frequency of symptoms was significantly higher after Moderna® vaccine (p-value = 0.00006) and it was significantly lower in participants who received Pfizer (p-value = 0.00231). The absence of significant difference in symptoms between substantially different geographic regions and the seemingly independent dose and onset timings of region, age, sex, education, and nationality implied a common response to a universal vaccine component(s). We further recommend that, since several factors aggravate post-vaccine immune reactions including multiple doses, age-dependent heterogeneity in immune-responses, platelet cross-reactivity to pathogen antigens, and long-COVID syndrome, vigorous screening tests for definitive results should become imperative before conclusions on any case. The findings of this study have highly significant clinical implications in disease management strategies, preventive measures, and more importantly in advanced synthetic biologics development. Future vertical studies on reverse-vaccinology, genome-based virus-host interactions against the local population’s genetic structure would potentially reveal more insights into the mechanisms of post-COVID vaccine syndrome. Thus, in the absence of widely available specific therapeutics, vigilance is important while more studies are needed.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/vaccines10071015/s1, Supplementary file: Results—CoVID vaccine study12022022.





Author Contributions


Conceptualization, K.B.S.; methodology, K.B.S., A.A., A.Al-Otaibi, L.A., B.A.-A., A.A, F.S.A., Ha’il COM Research Unit Group; software, K.B.S., A.A., A.A.-O., L.A., B.A.-A., A.A., F.S.A., Ha’il COM Research Unit Group Ha’il COM Research Unit Group; validation, K.B.S., A.A., A.A.-O., L.A., B.A-A, A.A., F.S.A., Ha’il COM Research Unit Group; formal analysis, K.B.S., A.A., A.A.-O., L.A., B.A.-A., A.A., F.S.A., A.A., Ha’il COM Research Unit Group; investigation, K.B.S.; resources, K.B.S., A.A., A.Al-Otaibi, L.A., B.A.-A., A.A., F.S.A., Ha’il COM Research Unit Group; data curation, K.B.S., A.A., A.A.-O., L.A., B.A.-A., A. Alsolami, F.S.A.; writing—original draft preparation, K.B.S.; writing—review and editing, K.B.S., A.A., A.A.-O., L.A., A.A., F.S.A., Ha’il COM Research Unit Group; visualization, K.B.S., A.A., A.A.-O., L.A., B.A.-A., A.A., F.S.A., Ha’il COM Research Unit Group; supervision, K.B.S.; project administration, K.B.S.; funding acquisition, K.B.S., A.A., F.S.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research has been funded by the Scientific Research Deanship at the University of Ha’il-Saudi Arabia through the project number RG20064.




Institutional Review Board Statement


The standard guidelines were followed during this research according to the IRB protocols. The ethical application for this study was reviewed and (Approved) by the Research Ethics Committee (REC at the University of Ha’il (KSA), dated 22/10/2020 and endorsed by University President letter number Nr. 13675/5/42 dated 08/03/1441 H; for Deanship Project RG20064, REC# H-2020-187, and H-2021-212. The KACST Institutional Review Board (IRB) registration numbers are H-8-L-074 IRB log 2021-11 that also Approved the projects of this study.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


All data included in the manuscript, Supplementary Materials are attached along with this submission.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Saudagar, V.; Patil, S.; Goh, S.; Pothiawala, S. Vigilance Regarding Immune Thrombocytopenic Purpura after COVID-19 Vaccine. Ir. J. Med. Sci. 2022, 191, 919. [Google Scholar] [CrossRef]

	



Favaloro, E.J. Laboratory Testing for Suspected COVID-19 Vaccine–Induced (Immune) Thrombotic Thrombocytopenia. Int. J. Lab. Hematol. 2021, 43, 559–570. [Google Scholar] [CrossRef]

	



Jawed, M.; Khalid, A.; Rubin, M.; Shafiq, R.; Cemalovic, N. Acute Immune Thrombocytopenia (ITP) Following COVID-19 Vaccination in a Patient with Previously Stable ITP. Open Forum. Infect. Dis. 2021, 8, ofab343. [Google Scholar] [CrossRef]

	



Sharifian-Dorche, M.; Bahmanyar, M.; Sharifian-Dorche, A.; Mohammadi, P.; Nomovi, M.; Mowla, A. Vaccine-Induced Immune Thrombotic Thrombocytopenia and Cerebral Venous Sinus Thrombosis Post COVID-19 Vaccination; A Systematic Review. J. Neurol. Sci. 2021, 428, 117607. [Google Scholar] [CrossRef]

	



Akiyama, H.; Kakiuchi, S.; Rikitake, J.; Matsuba, H.; Sekinada, D.; Kozuki, Y.; Iwata, N. Immune Thrombocytopenia Associated with Pfizer-BioNTech’s BNT162b2 MRNA COVID-19 Vaccine. IDCases 2021, 25, e01245. [Google Scholar] [CrossRef]

	



Bhattacharjee, S.; Banerjee, M. Immune Thrombocytopenia Secondary to COVID-19: A Systematic Review. SN Compr. Clin. Med. 2020, 2, 2048. [Google Scholar] [CrossRef]

	



Shah, S.R.A.; Dolkar, S.; Mathew, J.; Vishnu, P. COVID-19 Vaccination Associated Severe Immune Thrombocytopenia. Exp. Hematol. Oncol. 2021, 10, 42. [Google Scholar] [CrossRef]

	



Fueyo-Rodriguez, O.; Valente-Acosta, B.; Jimenez-Soto, R.; Neme-Yunes, Y.; Inclán-Alarcón, S.I.; Trejo-Gonzalez, R.; García-Salcido, M.Á. Secondary Immune Thrombocytopenia Supposedly Attributable to COVID-19 Vaccination. BMJ Case Rep. 2021, 14, e242220. [Google Scholar] [CrossRef]

	



Candelli, M.; Rossi, E.; Valletta, F.; de Stefano, V.; Franceschi, F. Immune Thrombocytopenic Purpura after SARS-CoV-2 Vaccine. Br. J. Haematol. 2021, 194, 547–549. [Google Scholar] [CrossRef]

	



Perry, R.J.; Tamborska, A.; Singh, B.; Craven, B.; Marigold, R.; Arthur-Farraj, P.; Yeo, J.M.; Zhang, L.; Hassan-Smith, G.; Jones, M.; et al. Cerebral Venous Thrombosis after Vaccination against COVID-19 in the UK: A Multicentre Cohort Study. Lancet 2021, 398, 1147–1156. [Google Scholar] [CrossRef]

	



Scully, M.; Singh, D.; Lown, R.; Poles, A.; Solomon, T.; Levi, M.; Goldblatt, D.; Kotoucek, P.; Thomas, W.; Lester, W. Pathologic Antibodies to Platelet Factor 4 after ChAdOx1 NCoV-19 Vaccination. N. Engl. J. Med. 2021, 384, 2202–2211. [Google Scholar] [CrossRef]

	



McCrae, K.R. Thrombotic Thrombocytopenia Due to SARS-CoV-2 Vaccination. Clevel. Clin. J. Med. 2021. [Google Scholar] [CrossRef]

	



Welsh, K.J.; Baumblatt, J.; Chege, W.; Goud, R.; Nair, N. Thrombocytopenia Including Immune Thrombocytopenia after Receipt of MRNA COVID-19 Vaccines Reported to the Vaccine Adverse Event Reporting System (VAERS). Vaccine 2021, 39, 3329–3332. [Google Scholar] [CrossRef]

	



Lee, E.J.; Cines, D.B.; Gernsheimer, T.; Kessler, C.; Michel, M.; Tarantino, M.D.; Semple, J.W.; Arnold, D.M.; Godeau, B.; Lambert, M.P.; et al. Thrombocytopenia Following Pfizer and Moderna SARS-CoV-2 Vaccination. Am. J. Hematol. 2021, 96, 534–537. [Google Scholar] [CrossRef]

	



Tarawneh, O.; Tarawneh, H. Immune Thrombocytopenia in a 22-Year-Old Post Covid-19 Vaccine. Am. J. Hematol. 2021, 96, E133–E134. [Google Scholar] [CrossRef]

	



Toom, S.; Wolf, B.; Avula, A.; Peeke, S.; Becker, K. Familial Thrombocytopenia Flare-up Following the First Dose of MRNA-1273 Covid-19 Vaccine. Am. J. Hematol. 2021, 96, E134–E135. [Google Scholar] [CrossRef]

	



Shazley, O.; Alshazley, M. A COVID-Positive 52-Year-Old Man Presented with Venous Thromboembolism and Disseminated Intravascular Coagulation Following Johnson & Johnson Vaccination: A Case-Study. Cureus 2021, 13, e16383. [Google Scholar] [CrossRef]

	



Greinacher, A.; Thiele, T.; Warkentin, T.E.; Weisser, K.; Kyrle, P.A.; Eichinger, S. Thrombotic Thrombocytopenia after ChAdOx1 NCoV-19 Vaccination. N. Engl. J. Med. 2021, 384, 2092–2101. [Google Scholar] [CrossRef]

	



Gambichler, T.; Boms, S.; Susok, L.; Dickel, H.; Finis, C.; Abu Rached, N.; Barras, M.; Stücker, M.; Kasakovski, D. Cutaneous Findings Following COVID-19 Vaccination: Review of World Literature and Own Experience. J. Eur. Acad. Dermatol. Venereol. 2022, 36, 172–180. [Google Scholar] [CrossRef]

	



Català, A.; Muñoz-Santos, C.; Galván-Casas, C.; Roncero Riesco, M.; Revilla Nebreda, D.; Solá-Truyols, A.; Giavedoni, P.; Llamas-Velasco, M.; González-Cruz, C.; Cubiró, X.; et al. Cutaneous Reactions after SARS-CoV-2 Vaccination: A Cross-Sectional Spanish Nationwide Study of 405 Cases. Br. J. Dermatol. 2022, 186, 142–152. [Google Scholar] [CrossRef]

	



Yamashita, S.; Katsuki, N.E.; Tago, M.; Yamashita, S.I. Dyspnea and Wheezing as the Earliest Manifestations of Severe Fever with Thrombocytopenia Syndrome: The First Case Report. Intern. Med. 2019, 58, 2731. [Google Scholar] [CrossRef]

	



Yu, X.J.; Liang, M.F.; Zhang, S.Y.; Liu, Y.; Li, J.D.; Sun, Y.L.; Zhang, L.; Zhang, Q.F.; Popov, V.L.; Li, C.; et al. Fever with Thrombocytopenia Associated with a Novel Bunyavirus in China. N. Engl. J. Med. 2011, 364, 81–84. [Google Scholar] [CrossRef]

	



Liu, Q.; He, B.; Huang, S.Y.; Wei, F.; Zhu, X.Q. Severe Fever with Thrombocytopenia Syndrome, an Emerging Tick-Borne Zoonosis. Lancet Infect. Dis. 2014, 14, 763–772. [Google Scholar] [CrossRef]

	



Zhu, Y.; Wu, H.; Gao, J.; Zhou, X.; Zhu, R.; Zhang, C.; Bai, H.; Abdullah, A.S.; Pan, H. Two Confirmed Cases of Severe Fever with Thrombocytopenia Syndrome with Pneumonia: Implication for a Family Cluster in East China. BMC Infect. Dis. 2017, 17, 537. [Google Scholar] [CrossRef]

	



Frith, J.; Watson, S.; Maggs, P.H.B.B.; Newton, J.L. Cognitive Symptoms Are Common in Immune Thrombocytopenia and Associate with Autonomic Symptom Burden. Eur. J. Haematol. 2012, 88, 224–228. [Google Scholar] [CrossRef]

	



Awan, H.A.; Najmuddin Diwan, M.; Aamir, A.; Ali, M.; di Giannantonio, M.; Ullah, I.; Shoib, S.; de Berardis, D. SARS-CoV-2 and the Brain: What Do We Know about the Causality of ’Cognitive COVID? J. Clin. Med. 2021, 10, 3441. [Google Scholar] [CrossRef]

	



European Medicines Agency. AstraZeneca’s COVID-19 Vaccine: EMA Finds Possible Link to Very Rare Cases of Unusual Blood Clots with Low Blood Platelets. Available online: https://www.ema.europa.eu/en/news/astrazenecas-covid-19-vaccine-ema-finds-possible-link-very-rare-cases-unusual-blood-clots-low-blood (accessed on 13 May 2022).

	



Douxfils, J.; Favresse, J.; Dogné, J.M.; Lecompte, T.; Susen, S.; Cordonnier, C.; Lebreton, A.; Gosselin, R.; Sié, P.; Pernod, G.; et al. Hypotheses behind the Very Rare Cases of Thrombosis with Thrombocytopenia Syndrome after SARS-CoV-2 Vaccination. Thromb. Res. 2021, 203, 163. [Google Scholar] [CrossRef]

	



Pottegård, A.; Lund, L.C.; Karlstad, Ø.; Dahl, J.; Andersen, M.; Hallas, J.; Lidegaard, Ø.; Tapia, G.; Gulseth, H.L.; Ruiz, P.L.D.; et al. Arterial Events, Venous Thromboembolism, Thrombocytopenia, and Bleeding after Vaccination with Oxford-AstraZeneca ChAdOx1-S in Denmark and Norway: Population Based Cohort Study. BMJ 2021, 373, n1114. [Google Scholar] [CrossRef]

	



Nguyen, T.N.; Siegler, J.E.; Yaghi, S.; Vigilante, N.; Abdalkader, M.; Coutinho, J.M.; Abdul Khalek, F. Cerebral Vein Thrombosis with Vaccine-Induced Immune Thrombotic Thrombocytopenia. Stroke 2021, 52, 3045–3053. [Google Scholar] [CrossRef]

	



Fernandez-Nieto, D.; Haemmerle, J.; Fernández Escribano, M. Skin Manifestations of the BNT162b2 MRNA COVID-19 Vaccine in Healthcare Workers. “COVID-Arm”: A Clinical and Histological Characterization. J. Eur. Acad. Dermatol. Venereol. 2021, 35, e425–e427. [Google Scholar] [CrossRef]

	



Rinaldi, M.; Perricone, C.; Ortega-Hernandez, O.D.; Perricone, R.; Shoenfeld, Y. Immune Thrombocytopaenic Purpura: An Autoimmune Cross-Link between Infections and Vaccines. Lupus 2014, 23, 554–567. [Google Scholar] [CrossRef]

	



Hamiel, U.; Kventsel, I.; Youngster, I. Recurrent Immune Thrombocytopenia After Influenza Vaccination: A Case Report. Pediatrics 2016, 138, e20160124. [Google Scholar] [CrossRef]

	



Mantadakis, E.; Farmaki, E.; Thomaidis, S.; Tsalkidis, A.; Chatzimichael, A. A Case of Immune Thrombocytopenic Purpura after Influenza Vaccination: Consequence or Coincidence? J. Pediatric Hematol. Oncol. 2010, 32, e227–e229. [Google Scholar] [CrossRef]

	



Collier, D.A.; Ferreira, I.A.T.M.; Kotagiri, P.; Datir, R.P.; Lim, E.Y.; Touizer, E.; Meng, B.; Abdullahi, A.; Baker, S.; Dougan, G.; et al. Age-Related Immune Response Heterogeneity to SARS-CoV-2 Vaccine BNT162b2. Nature 2021, 596, 417–422. [Google Scholar] [CrossRef]

	



Jasaraj, R.B.; Shrestha, D.B.; Gaire, S.; Kassem, M. Immune Thrombocytopenic Purpura Following Pfizer-BioNTech COVID-19 Vaccine in an Elderly Female. Cureus 2021, 13, e16871. [Google Scholar] [CrossRef]

	



Nachtigall, I.; Bonsignore, M.; Hohenstein, S.; Bollmann, A.; Günther, R.; Kodde, C.; Englisch, M.; Ahmad-Nejad, P.; Schröder, A.; Glenz, C.; et al. Effect of Gender, Age and Vaccine on Reactogenicity and Incapacity to Work after COVID-19 Vaccination: A Survey among Health Care Workers. BMC Infect. Dis. 2022, 22, 291. [Google Scholar] [CrossRef]

	



Anjorin, A.A.; Odetokun, I.A.; Nyandwi, J.B.; Elnadi, H.; Awiagah, K.S.; Eyedo, J.; Abioye, A.I.; Gachara, G.; Maisara, A.M.; Razouqi, Y.; et al. Public Health Surveillance for Adverse Events Following COVID-19 Vaccination in Africa. Vaccines 2022, 10, 546. [Google Scholar] [CrossRef]

	



Green, M.S.; Peer, V.; Magid, A.; Hagani, N.; Anis, E.; Nitzan, D. Gender Differences in Adverse Events Following the Pfizer-BioNTech COVID-19 Vaccine. Vaccines 2022, 10, 233. [Google Scholar] [CrossRef]

	



Hu, Z.; van der Ploeg, K.; Chakraborty, S.; Arunachalam, P.; Mori, D.; Jacobson, K.; Bonilla, H.; Parsonnet, J.; Andrews, J.; Hedlin, H.; et al. Early Immune Responses Have Long-Term Associations with Clinical, Virologic, and Immunologic Outcomes in Patients with COVID-19. Res. Sq. 2022, preprint. [CrossRef]

	



Malayala, S.V.; Mohan, G.; Vasireddy, D.; Atluri, P. Purpuric Rash and Thrombocytopenia After the MRNA-1273 (Moderna) COVID-19 Vaccine. Cureus 2021, 13, e14099. [Google Scholar] [CrossRef]

	



Kong, J.; Cuevas-Castillo, F.; Nassar, M.; Lei, C.M.; Idrees, Z.; Fix, W.C.; Halverstam, C.; Mir, A.; Elbendary, A.; Mathew, A. Bullous Drug Eruption after Second Dose of MRNA-1273 (Moderna) COVID-19 Vaccine: Case Report. J. Infect. Public Health 2021, 14, 1392–1394. [Google Scholar] [CrossRef]

	



Meo, S.A.; Bukhari, I.A.; Akram, J.; Meo, A.S.; Klonoff, D.C. COVID-19 Vaccines: Comparison of Biological, Pharmacological Characteristics and Adverse Effects of Pfizer/BioNTech and Moderna Vaccines. Eur. Rev. Med. Pharmacol. Sci. 2021, 25, 1663–1679. [Google Scholar] [CrossRef]

	



Neylon, A.J.; Saunders, P.W.G.; Howard, M.R.; Proctor, S.J.; Taylor, P.R.A. Clinically Significant Newly Presenting Autoimmune Thrombocytopenic Purpura in Adults: A Prospective Study of a Population-Based Cohort of 245 Patients. Br. J. Haematol. 2003, 122, 966–974. [Google Scholar] [CrossRef]

	



Abrahamson, P.E.; Hall, S.A.; Feudjo-Tepie, M.; Mitrani-Gold, F.S.; Logie, J. The Incidence of Idiopathic Thrombocytopenic Purpura among Adults: A Population-Based Study and Literature Review. Eur. J. Haematol. 2009, 83, 83–89. [Google Scholar] [CrossRef]

	



Sarpatwari, A.; Bennett, D.; Logie, J.W.; Shukla, A.; Beach, K.J.; Newland, A.C.; Sanderson, S.; Provan, D. Thromboembolic Events among Adult Patients with Primary Immune Thrombocytopenia in the United Kingdom General Practice Research Database. Haematologica 2010, 95, 1167–1175. [Google Scholar] [CrossRef]

	



Zhang, W.; Nardi, M.A.; Borkowsky, W.; Li, Z.; Karpatkin, S. Role of Molecular Mimicry of Hepatitis C Virus Protein with Platelet GPIIIa in Hepatitis C-Related Immunologic Thrombocytopenia. Blood 2009, 113, 4086–4093. [Google Scholar] [CrossRef]

	



Aster, R.H. Molecular Mimicry and Immune Thrombocytopenia. Blood 2009, 113, 3887–3888. [Google Scholar] [CrossRef]

	



Au, L.; Fendler, A.; Shepherd, S.T.C.; Rzeniewicz, K.; Cerrone, M.; Byrne, F.; Carlyle, E.; Edmonds, K.; del Rosario, L.; Shon, J.; et al. Cytokine Release Syndrome in a Patient with Colorectal Cancer after Vaccination with BNT162b2. Nat. Med. 2021, 27, 1362–1366. [Google Scholar] [CrossRef]

	



Ihtesham, A.; Maqbool, S.; Nadeem, M.; Janjua, M.B.A.; Sundus, O.; Naqqash, A.B.; Mohamed, W.I.; Haider, S.T.; Ahmad, M.; Mustafa, M.A.T.; et al. Helicobacter pylori induced Immune Thrombocytopenic Purpura and perspective role of Helicobacter pylori eradication therapy for treating Immune Thrombocytopenic Purpura. AIMS Microbiol. 2021, 7, 284–303. [Google Scholar] [CrossRef]

	



Fogagnolo, A.; Campo, G.C.; Mari, M.; Pompei, G.; Pavasini, R.; Volta, C.A.; Spadaro, S. The Underestimated Role of Platelets in Severe Infection a Narrative Review. Cells 2022, 11, 424. [Google Scholar] [CrossRef]








[image: Vaccines 10 01015 g001a 550][image: Vaccines 10 01015 g001b 550] 





Figure 1. (a) Nationality-specific response to post-COVID-19 vaccine issues in Saudi Arabia. (b) Sex-specific response to post-COVID-19 vaccine issues in Saudi Arabia. (c) Age-specific response to post-COVID-19 vaccine issues in Saudi Arabia. (d) Education-specific response to post-COVID-19 vaccine issues in Saudi Arabia. (e) Overall vaccine-type administered by respondents in the study. (f) Region-specific respondents to post-COVID-19 vaccine issues in Saudi Arabia. 
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Figure 2. (a) Frequency of bruises or bleeding symptoms with high fever post any COVID vaccine administered in Saudi Arabia. (b) Overall onset times of ITP symptoms post-COVID vaccine in Saudi Arabia. (c) COVID-19 vaccine dose-dependent bruises and bleeding in Saudi Arabia. (d) COVID-19 vaccine type-dependent typical ITP symptoms in Saudi Arabia. (e) Frequencies of direct ITP and other symptoms related to vaccine interaction. 
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Table 1. Frequency of different types of vaccines administered by respondents in the study.
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Frequency

	
Percent

	
Valid Percent

	
Cumulative Percent






	
Valid

	
AstraZeneca

	
155

	
15.5

	
15.5

	
15.5




	
Moderna

	
34

	
3.4

	
3.4

	
18.9




	
Pfizer

	
809

	
81.1

	
81.1

	
100.0




	
Total

	
998

	
100.0

	
100.0
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Table 2. Overall frequency of bruises or bleeding ITP symptoms and onset times after any COVID-19 vaccine in Saudi Arabia.






Table 2. Overall frequency of bruises or bleeding ITP symptoms and onset times after any COVID-19 vaccine in Saudi Arabia.





	
Onset Times after Symptoms

	
Overall Frequency of Bruises or Bleeding ITP Symptoms




	

	
Frequency

	
Percent

	
Valid Percent

	
Cumulative Percent

	

	

	
Frequency

	
Percent

	
Valid Percent

	
Cumulative Percent






	
Valid

	
After 1–3 days

	
128

	
12.8

	
12.8

	
12.8

	
Valid

	

	

	

	

	




	
After 4–7 days

	
57

	
5.7

	
5.7

	
18.5

	

	

	

	

	




	
After 8–14 days

	
43

	
4.3

	
4.3

	
22.8

	
No

	
737

	
73.8

	
73.8

	
73.8




	
After > month

	
33

	
3.3

	
3.3

	
26.2

	
Yes

	
261

	
26.2

	
26.2

	
100.0




	
it did not appear

	
737

	
73.8

	
73.8

	
100.0

	

	

	

	

	




	
Total

	
998

	
100.0

	
100.0

	

	
Total

	
998

	
100.0

	
100.0
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