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ABSTRACT 
 

Background: Understanding the epidemiological and clinical features of the disease in different 
settings can help health system better manage cases and mitigate transmission risks. 
Objective: The study aimed to describe the epidemiological and clinical features of Coronavirus 
disease 2019 (COVID-19) namely the socio-demographic features, symptoms, severity of cases, 
seasonality of infection and risk factors of morbidity and mortality rate among peoples in Hodeiadh, 
Yemen.  
Methodology: A descriptive study (a case series) included 505 patients were diagnosed clinically 
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and epidemiologically with COVID-19 according to national case definition between 1
st
 June and 

31
st
   December 2020 at emergency department, Center of Tropical Medicine and Infectious 

Diseases (CTMID) in Al Thawara Public Hospital Authority, Hodeidah, Yemen. The patients, 
ranging in age from 3-80 years old, were triaged epidemiologically into suspected, probable and 
confirmed cases and clinically into mild, moderate, severe and critical cases. Epidemiological and 
clinical data were collected and described through calculations of medians, ranges, frequencies and 
percentages. Comparisons between qualitative variables were analyzed using Chi-squared test. 
Results: The results showed that 386/505 (76.43%) of suspected cases, and 70/505 (13.86%) of 
probable cases that were isolated and treated at home. A total of 49/505 cases (9.70 %) were 
confirmed and admitted in isolation department. On the other mean, 386 patients (76.43%) of mild 
and moderate cases, 70 patients (13.86%) of severe illness were treated at home. 21 patients of 
severe illness (4.16 %) and 28 patients (5.54%) of critical illness were treated at isolation 
department. 49 patients (9.7 %) needed admission in an intensive care unit (ICU). Most admitted 
cases had Acute Respiratory Distress Syndrome (ARDS) and the onset date of symptom were two 
weeks before hospitalization. Males were more exposed to COVID-19 namely 40/49 (81.63%) of 
cases. 33/49 (67.3%) of old age, 32/49 (65.3 %) had chronic diseases where the most prevalent 
were diabetes mellitus and diabetes mellitus associated with other chronic diseases  9/49 cases 
and  8/49 (18.36 % and 16.32 % respectively), followed by 6/49 (12.24%) of cardiac disorders and  
hypertension, 5/49 cases (10.20%) of respiratory disorders, 2/49 cases (4.08 %) of cardiac 
disorders associated with respiratory disorder and  2/49 cases (4.08 %) of renal failure. 2/49 cases 
(4.08 % ) of co-infection. Seasonal variation of COVID-19 cases was observed; there was higher 
frequency during the spring season, which accounted for 34/49 cases (69.4%), and lower frequency 
during the summer 4/49 cases (8.16%) and autumn 5/49 cases (10.2%) seasons. The overall case 
fatality rate (CFR) of confirmed cases was 23/49 (46.93%). Of these fatal cases, 15/49 cases (30.6 
%) had chronic diseases, 7/49 cases (14.2 %) did not have any chronic diseases, and 1/49 cases 
(2.0%) had co-infection. However 19/23 cases (82.6 %) of deaths was over the age of 50 years.   
Conclusion: The research concluded that, old age, chronic diseases and co-infection were factors 
that contributed to excess morbidity and mortality among COVID-19 patients.  
 

 
Keywords: Epidemiological; COVID-19; Hodeidah; Yemen. 
 

1. INTRODUCTION  
 

Coronavirus disease 2019 (COVID-19) is a 
respiratory disease caused by a single-stranded 
positive sense RNA virus that was first isolated in 
December 2019 after it emerged in Wuhan, 
China [1,2]. The virus rapidly spread worldwide 
and was declared a pandemic by the World 
Health Organization (WHO) on 12 March, 2020 
[3].  As of October 2020, the virus had spread to 
216 countries and territories, and had caused a 
reported 1,153,176 deaths and 42,838,516 
confirmed cases, with the Number continuing to 
rise [4,5].

  
The basic reproduction number R0 of 

COVID-19 to be around 2.2 (90% high density 
interval: 1.4-3.8), indicating the potential for 
sustained human-to-human transmission. 
Transmission characteristics appear to be of 
similar magnitude to severe acute respiratory 
syndrome-related COVID-19 and pandemic 
influenza, indicating a risk of global spread [6,7].   
 
One of the challenges of controlling COVID-19 is 
the wide spectrum of disease severity, ranging 
from asymptomatic infection and mild non-fatal 

and self-resolving respiratory illness to more 
serious complications that may require 
hospitalization and lead to death. Common 
clinical features of COVID-19 include lower 
respiratory tract infection-related symptoms such 
as fever, dry cough and dyspnea as reported in 
the initial case series from Wuhan, China, and 
supported by numerous other global studies. 
Headache, dizziness, weakness, vomiting and 
diarrhea have also been  observed as symptoms. 
Fatal outcomes are particularly associated with 
certain social determinants, chronic diseases or 
other communicable disease co-infections [8,9]. 
On the other mean , the risk of mortality from 
COVID-19 increases dramatically with age, as 
well as in those who have underlying co-
morbidities with diabetes. hypertension and 
coronary heart disease [10-16].  
 
In Yemen, the first case was registered on April 
10, 2020 in Hadhramout [17,15], with further 
cases later identified in other parts of the country 
as the disease spread. Hodeidah governorate 
lies in the western part of Yemen, and has been 
similarly exposed to the COVID-19 pandemic to 
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other governorates in Yemen, adding to the 
ongoing chronic challenges in the region. 
Hodeidah is facing a complex spectrum of 
determinants of health, including poverty, 
illiteracy, food insecurity, malnutrition and 
multiple epidemics as well as humanitarian crises 
resulting from the armed war that has been 
ongoing since 2015. At the time of writing, no 
research has been conducted to document the 
COVID-19 pandemic in Hodeidah, especially 
related to morbidity and mortality. The aim of this 
research is therefore to describe the 
epidemiological and clinical features of  COVID–
19  in Hodeidah, Yemen 2020 (First Wave) , with 
an emphasis on identifying risk factors 
associated with morbidity and mortality of severe 
and critical cases disease.   
 

2. METHODOLOGY  
 

2.1 Study Area   
 

Hodeidah governorate is located on the western 
flat and narrow coastal plain of Yemen, between 
the foothills of the highlands and the Red Sea. It 
is the fourth largest governorate in Yemen in 
terms of population, which is estimated to be 
2,157,552 people. It has a land area of 13,500 
km

2
, including numerous islands in the Red Sea, 

and is divided administratively into 26 districts. 
The region has beensubstantially affected by 
conflict since March 2015. As the Yemeni 
civilian population is already suffering in an 
enormous man-made humanitarian crisis, the 
COVID-19 crisis has added a new stress to a 
health system which has already been shattered 
by war. Under-resourced and buffeted by years 
of war, it is inadequately prepared to care for 
COVID-19 patients and contain the spread of 
the virus. Nonetheless, the pandemic has been 
only one of Yemenis’ many health concerns. 
Prior to COVID-19, several other notable 
disease outbreaks including cholera, diphtheria, 
malaria and dengue fever were reported in 
Yemen. Cholera alone has affected nearly every 
Yemeni family in some way, with almost two 
million suspected cases since 2016 [19 -21]. 
 

2.2 Study Design   
 

This study was a descriptive study (a case 
series). It focuses on the patients who sought 
care at the emergency team, COVID-19 isolation 
department, Center of Tropical Medicine and 
Infectious Diseases (CTMID), Al Thawara  

Public Hospital Authority, Hodeidah, Yemen 
from 1

st
 June to  31

st
  December  2020.  

  

2.3 Screening and Triage Process for 
Patients   

 
505 patients (age range :3-80 years) were 
diagnosed using national case definition (Fig. 1 
and 2). The cases were triaged epidemiologically 
into suspected, probable and confirmed (Fig.1) 
and clinically into mild, moderate, severe, and 
critical cases (Figure 2). Mild and moderate 
cases were isolated and treated at home. Severe 
and critical confirmed cases were admitted in the 
COVID-19 isolation department, which was 
located at CTMID. Nasopharyngeal swabs were 
collected from severe and critical patients only 
and confirmed by Real Time - Polymerase Chain 
Reaction (RT-PCR), oxygen saturation, 
radiological and hematological finding were 
tested [22-26].  
 

2.4 Data Collection and Analysis   
 
The independent variables studied namely age, 
gender, symptoms, risk factors, co-morbidity, co-
infection, seasonality, and place of residence 
that were collected from triage area. Data on 
clinical symptoms experienced by patients with 
severe COVID-19 were recorded. Data were 
checked and entered in Statistical Package for 
Social Science (SPSS)  and Microsoft Excel. 
The data were subsequently visualized using 
tables, graphs and text. Data were described 
through calculations of medians, ranges, 
frequencies and percentages. Comparisons 
between qualitative variables were analyzed 
using Chi-squared              test. 
 
The level of alpha was set at 0.05 to determine 
the signification 
 

3. RESULTS  
 

3.1 Suspected, Probable and Confirmed 
Cases   

 
Out of the 505 total patients presenting to the 
triage area during the study period, 386 patients 
(76.43%) of suspected cases, 70 patients 
(13.86%) of probable cases, and 49 patients 
(9.70%) of confirmed cases (Table 1). 
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Fig. 1. Screening and triage process for COVID-19 patients based on epidemiological criteria 
[22-26] 

 
 

Fig. 2. Screening and triage process for COVID-19 patients based on clinical criteria [22-26] 
 
Table 1. Suspected, probable and confirmed cases by gender and age, according to screening, 

triage and admission criteria (N = 505)   
 

 Suspected cases (n) Probable cases (n) Confirmed cases
 
(n) Total (n) 

Age Male Female Male Female Male Female Male Female Total  

<15 

15-29 

30 -49 

50-59 

60+ 

4 

55 

47 

19 

41 

5 

82 

60 

35 

38 

2 

6 

10 

13 

16 

3 

4 

7 

3 

7 

3 

1 

8 

12 

15 

0 

1 

2 

3 

4 

9 

62 

65 

44 

72 

8 

86 

69 

41 

49 

17 

148 

134 

85 

121 

 166 220 47 23 39 10 252 253 505 

Total 386  70 49 505  
49 cases (severe and critical) were confirmed based on RT – PCR. Other cases (mild and moderate) were confirmed 

epidemiologically (epidemiologically linked case: a case in which the patient has/has had contact with one or more 
persons who have/had the disease, and transmission of the agent by the usual modes of transmission is plausible. A 
case may be considered epidemiologically linked to a laboratory-confirmed case if at least one case in the chain of 

transmission is laboratory confirmed [27]. 
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On the other mean, 386 patients (76.43%) of 
mild and moderate cases, 70 patients (13.86%) 
of severe illness were treated at home. 21 
patients of severe illness (4.16 %) and 28  
patients (5.54%) of critical illness were treated at 
isolation department. 49 patients (9.7 %) needed 
admission in an intensive care unit (ICU).  

3.2 Socio - Demographic Features   
 
A total of 49/505 patients (9.70%) were 
confirmed and classified as having 21 patients of 
severe (4.15%) and 28 patients of critical 
(5.54%). Males were significantly 
overrepresented in this group compared with 
females (X

2
 = 19.61; p = 0.0001). The age range 

of patients was from 3-80 years old and the 
median age of subjects was 51 years. We 
observed a statistically significant of COVID1-9 
infection with increasing  with age , where  higher 
frequency of COVID–19 infection in older 
patients, with 33 of confirmed cases (67.34%) 
occurring in patients between 50 and 80 years 
old, and the lowest frequency was in children 
under 15 years old (3 cases ; 6.12%) (X

2
 = 

20.29; p = 0.00044). On the other hand, no 
relationship between the risk of COVID–19 
infection and area of residence was found in 
Table 2 (X

2
 = 0.51; p = 0.48). 

 

3.3 Clinical Symptoms Associated with 
Severe and Critical COVID-19 

 
The most common clinical symptoms were 
observed in the patients with severe COVID-19 
namely difficulty breathing, followed by fever, 
cough, joint pains, sore throat (pharyngitis), and 
headache (Table 3). The onset date of symptoms 
were two weeks before hospitalization.  Most 
cases had Acute Respiratory Distress Syndrome 
(ARDS). Hematological finding showed that 95.9 
% of cases had  lymphopenia and neutrophilia, 
and 85.7 % of  leukocytosis. Radiological finding 
showed that 75.5 – 85.7 % of cases had ground 
glass opacifications (GGO), bilateral 
involvement, multi-lobar involvement and 
peripheral distribution. In addition, 6.1 - 30.6 % of 
cases had crazy paving and consolidation 
patterns.  

 
Table 2. General socio-demographic data of severe and critical COVID-19 patients in Hodeidah, 

Yemen (N = 49) 
 

p – value  X 
2
  (%) (n) Variables 

  Gender 

0.00001* 19.62 81.16 
18.36 

40 
9 

Male 
Female 

  100 49 Total  

  Age 

 
 
0.00044 * 

 
 
20.29 

6.12 
4.10 
22.44 
34.69 
32.65 

3 
2 
11 
17 
16 

<15 
15-29 
30 -49 
50-59 
60+ 

  100 49 Total  

  Residency 

0.48 0.51 44.89 
55.10 

22 
27 

Urban 
Rural 

  100 49 Total  

* Significant (p - value  < 0.05) 
 

Table 3. Clinical symptoms data of COVID-19 patients in Hodeidah , Yemen  (N = 49) 
 

 (%) (n) Variables 

85.7 
61.2 
40.8 
32.65 
28.6 
6.12 

42 
30 
20 
16 
14 
3 

Difficulty breathing   
Fever  
Cough 
Joints pains 
Sore throat 
Headache 
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Fig. 3. Screening and triage process for COVID-19 patients based on clinical criteria 

 
3.4 Co-morbidities and Co-infections on 

Severe and Critical COVID-19 
Morbidity  

 
32/49 patients (65.30%) with severe and critical 
COVID-19 infection were affected significantly  
by one or more co-morbidity caused by an 
underlying chronic disease (X 

2
 = 6.36 and p = 

0.0066), the most common of which was 
diabetes mellitus namely 17 patients (34.69%). 8 
(16.32%) of these patients had diabetes 
alongside other chronic conditions. 8 patients 
(16.32%) had underlying cardiac disorders and 
hypertension, of which 2 patients (4.08 %)  (also 
concurrently had respiratory disorders (bronchial 
asthma). 5 patients (10.20 %) had bronchial 
asthma without other co-morbidities, and a 
further 2 patients (4.08 %) suffered from renal 
failure. 2 patients (4.08%) were identified with co-
infections of an infectious disease  namely 
hepatitis C virus (HCV) and tuberculosis (TB). 15 
of the patients (30.61 %) did not present with any 
underlying chronic or infectious disease or 
related co-morbidity (Fig.  4).   
 

3.5 Co-morbidity and Co-infection on 
Severe and Critical COVID-19 
Mortality  

 
The mortality rate was high overall, with 23/49 
cases (46.93%) with severe and critical COVID-
19 dying. Of these, the majority (30.51%, n=15) 
were afflicted with underlying co-morbidities, 
including 3 cases (6.12 %) each of diabetes 
mellitus or cardiovascular disorders  as single co-
morbidities, and 4 cases (8.16%) with both 

diabetes mellitus and cardiovascular disorders  
together.  5 cases (10.20 %) had bronchial 
asthma, including 1 case (2.04%) with 
cardiovascular disorders as an additional co-
morbidity, and 1 case had acute renal failure. Of 
2 patients (4.08 %) with underlying infections, the 
patient with HCV succumbed to COVID-19. On 
the other hand, 7 cases (14.28 %) died without 
having any chronic diseases or co-infections 
(Table 4 and Fig. 4).  
  

3.6 Recovery and Death of Severe and 
Critical Case Versus Critical Cases  

 
The case fatality rate (CFR) was very high in 
critical cases that received mechanical ventilator 
(MV) namely 22/28 cases (78.57 %) and in 
severe cases (non-invasive) was 1/21 cases 
(4.76 %).On the other mean , the CFR % of 
COVID1-9 infection in Hodeidah was 23/49 
patients (46.93%).   

 
3.7 Seasonality of COVID -19   
 
As for seasonal distribution, severe COVID-19 
disease was not observed to be evenly 
distributed through the whole year. The spring 
season was significantly associated with severe 
COVID-19 infection (40/49 cases, 81.16%, , X 

2
 = 

84.96  p = 0.00001) with lower frequency of 
cases observed during the summer, autumn and 
winter seasons respectively (4 cases, 8.15 %; 5 
cases, 10.20% ; and 0 cases, 0%) (Table 5). The 
peak month of COVID-19 infection, as measured 
by the number of severe cases, was June (Fig. 6 
and 7). 
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Table 4. Association of co-morbidities and co-infections with severe and critical COVID-19 
morbidity and mortality (N = 49) 

 

Risk factors Recovery  Death  Total  

n % n % N % 

Co-morbidity  17 34.69 15 30.61 32 65.30 
Co-infection  1 2.04 1 2.04 2 4.08 
Non  8 16.32 7 14.28 15 30.61 
Total 26 53.06 23 46.93 49 100 

 

 
 

Fig. 4. Different conditions associated with severe and critical COVID–19 morbidity and 
mortality (N=49) 

 

 
 

Fig. 5. Mortality and recovery of COVID-19 namely severe and critical cases in Hodeidah, 
Yemen (N=49)

9 

8 

2 

6 

5 

2 

1 

1 

15 

49 

3 

4 

1 

3 

3 

1 

0 

1 

7 

23 

0 10 20 30 40 50 60 

Diabetic 

Diabetic and Chronic Diseases  

Heart disease and asthma 

Heart disease and hypertension  

Asthma 

Renal Failure 

Tuberculosis 

Hepatitis C Virus 

Non 

Total 

Cases number (n) 

Mortality   Morbidity   

20 

1 

21 

6 

22 

28 

0 

5 

10 

15 

20 

25 

30 

Recovery Death Total 

C
as

es
 n

u
m

b
er

 (
n

) 

Severe  Cases Critical Cases 



 
 
 
 

AL-Kamarany et al.; IJTDH, 42(21): 28-40, 2021; Article no.IJTDH.67804 
 

 

 
35 

 

Table 5. Seasonality data of COVID-19 patients in Hodeidah, Yemen, 2020 (N = 49) 
 

p – value  X 
2
 Ratio (%) Number(n) Variables 

 
0.00001* 

 
84.96 

81.16 
08.16 
10.20 
0 

40 
4 
5 
0 

Spring  
Summer  
Autumn 
Winter  

  100 49 Total 

* Significant (p - value  < 0.05) 

 

 
 

Fig.6. Epidemiological surveillance of COVID -19  in Hodeidah , Yemen 
 

 
 

Fig. 7. Monthly seasonality of severe COVID-19 among identified cases in Hodeidah, Yemen 
(N=49) Note: From 24

th
 to 31

st
 May 2020, a total of 50 suspected, probable and confirmed cases 

COVID-19 patients were triaged only but not admitted where 29 cases were died in triage. The 
patients were admitted in 1

st
 June after we prepared the isolation department in this time 
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4. DISCUSSION  
 
The cases were diagnosed according to national 
case definition and triaged epidemiologically into 
suspected, probable and confirmed and clinically 
into mild, moderate, severe, and critical cases. 
Clinically, the data showed 76.43% of mild and 
moderate cases, 18.01% of severe cases 
(13.86% of severe illness were treated at home 
and 4.15 % of severe illness that were treated at 
isolation center) and 5.54% of critical cases. This 
finding similar to report of CDC that 81% of mild 
to moderate (mild symptoms up to mild 
pneumonia), 14% of severe (dyspnea, hypoxia, 
or more than 50% lung involvement on imaging), 
5 % of critical (respiratory failure, shock, or multi-
organ system dysfunction) [28]. WHO reported 
80 % of COVID-19 infections are mild or 
asymptomatic, 15% are severe infection, 
requiring oxygen and 5% are critical infections, 
requiring ventilation [29].  
 
Epidemiological, the study focused on socio-
demographic features, seasonality of COVID -19 
and risk factors of morbidity and mortality rate 
among severe and critical cases in Hodeiadh, 
Yemen. The study reported that 9.7 % of COVID-
19 patients needed ICU admission (severe and 
critical illness) and our finding similar with 
previous study that reported range of ICU 
admission with COVID-19 infection from 9.4 to 
45.9% [30]. In addition, the finding reported that 
the CFR (%) of admitted patients (severe and 
critical illness) to ICU was 23/49 cases (46.9%). 
On the other mean, 28/49 cases (57.14 %) in 
isolation department  who had received MV and 
22/28 cases (78.57 %) of those died and this 
result agreed with other countries, In China , 
Wuhan, mortality rates among those admitted to 
ICUs ranged from 52 to 62% and increased to 
86–97% among those requiring invasive MV. In 
United Kingdom, 67 % of those who had 
received MV died. In the United States, indicated 
that 50–67% of patients admitted to the ICU and 
71–75% of those receiving invasive MV died [31].  
 
As the COVID-19 pandemic continues, 
governments are warning people at high risk to 
be particularly stringent in observing social 
distancing measures because if they become 
infected they are more likely to need critical care 
including ventilation, and are also at higher risk 
of death [32].  However, in this study, patients 
access late to hospital with a serious critical 
condition. Our study, although, males and 
females presented to the hospital with suspected 
or probable COVID-19 infection, males were 

more likely to develop severe morbidity and 
mortality. This finding was consistent with other 
studies in China and Italy [31-34] and may be 
due to sex-based immunological or gendered 
differences, such as patterns and prevalence of 
smoking [35-37]. Elderly patients were at greater 
risk of developing COVID-19, as are patients with 
underlying health conditions. These risk factors 
were additive; co-morbidities with chronic 
diseases increase the risk of mortality five times 
in older subjects [36]. In this study, the most 
commonly reported co-morbidities were diabetes, 
hypertension, cardiovascular diseases and 
bronchial asthma, as well as combinations of 
multiple of these conditions, which was similar to 
other published literature, in which it was 
hypothesized that underlying immunodeficiency 
caused by chronic health conditions can make 
patients more susceptible to COVID-19 
complications and fatality [38-40].    
 
On the other hand, microbial co-infection can 
also play an important role in the occurrence and 
progression of COVID -19 infection by creating 
difficulties in diagnosis, treatment options, and 
prognosis of COVID-19, and even increasing the 
disease symptoms and risk of mortality. 
However, there are few published reports about 
COVID-19 co-infections with bacteria, fungus, 
and other viruses [41].  Our study identified one 
case of TB - COVID-19 co-infection among the 
49 severe and critical cases included in the 
analysis. There was limited literature on the 
occurrence of COVID-19 in patients with TB [42-
43]. Our study identified one case of HCV in a 
patient with severe COVID-19. In Iran, the 
mortality rate among COVID-19- hepatitis B virus 
(HBV) co-infected patients was 6%, and 13% 
among COVID-19-HCV co-infected patients. In 
the same study, 34.1% and 76.2% of these 
patients reported at least one co-morbidity 
besides HBV and HBV infection, mainly 
hypertension and diabetes mellitus type 2 [44]. 
Other study, chronic HBV infection did not 

predispose COVID‐19 patients to more severe 
outcomes, their data suggest COVID-19 and 
HBV co-infection poses a higher extent of 
dysregulation of host functions at the onset of 

COVID‐19. Thus, caution needs to be taken with 
the management of COVID -19 and HBV co - 
infected patients [45].    
 
Also, management of co-infection with malaria 
and dengue fever that are the most prevalent 
vector-borne diseases and represent major 
public health problems. They are transmitted by 
mosquito namely Anopheles and Aedes aegypti, 
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respectively. Hodeidah is a high density with 
these vectors. Also, co-infection of these 
diseases has (malaria and dengue) become 
undetected due to lack of suspicious clinically 
and overlapping symptoms [46].    
 

The study reported the maximum peak of 
infection in spring. In Italy , the COVID-19 
pandemic was particularly invasive in Italy during 
the period between March and late April 2020, 
then decreased in both the number of infections 
and in the seriousness of the illness throughout 
the summer of 2020 [47]. Other previous studies 
reported that most viral respiratory infections 
tend to follow seasonal patterns with high 
incidence during winter [48].  Also, previous 
study found the largest global peak of COVID-19 
during the winter season, with the highest rate of 
positivity among children [49].  
 

Our country, Yemen due to poor supporting of 
RT-PCR, early detection, isolation at home and 
management of COVID-19 cases (suspected and 
confirmed) are critical strategies for prevention 
and control of the disease [21].  While , in other 
countries , the strategies include surveillance (to 
identify and test suspected cases at points of 
entry into countries, public places and health 
facilities), and prevention of virus shedding into 
the environment through respiratory hygiene, 
regular hand washing with soap and water or 
hand sanitizers which contain at least 60% 
alcohol. Social distancing is also vital to prevent 
contact with infected persons as well as 
avoidance of touching potentially contaminated 
surfaces, eyes, nose and mouth with 
contaminated hands. With the risk of 
transmission of the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) by 
asymptomatic and pre-symptomatic infected 
individuals who potentially shed the virus into the 
environment, the importance of these preventive 
measures to control the transmission of COVID-
19 cannot be overemphasized [50, 51]. 

 

Limitations of the study: There are some 
limitations in this study that need to be 
considered. The small samples size in 
confirmation of cases. The severe and critical 
cases only were  confirmed.  On the other mean, 
the sample of COVID-19 patients is limited to the 
hospital admitted cases. 
 

5. CONCLUSION 
 

Our study aligns with other epidemiological and 
clinical studies in highlighting old age and co-
morbidity with non-communicable diseases as 

key potential contributing factors to excess 
illness and death among COVID-19 patients. Co-
infections with other viral infections like 
tuberculosis and hepatitis is of high concern in 
Hodeidah, Yemen, and warrant further 
investigation.  
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