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a b s t r a c t 

Introduction: The world had witnessed the occurrence of multiple waves of the SARS-CoV-2. Data com- 

paring the clinical characteristics and outcomes of hospitalized patients in Saudi Arabia during the first 

and second waves are lacking. This study compares the characteristics and the outcomes of patients in 

these 2 waves. 

Methods: This is a retrospective case series of hospitalized patients with confirmed SARS-CoV-2. We 

compared epidemiological, demographic, laboratory, and clinical data. 

Results: The study included hospitalized patients admitted up to February 28, 2021 as the first wave and 

those admitted from March 1, 2021 as the second wave. There were 378 patients in the first wave and 

241 patients in the second wave. Patients in the first wave were significantly younger (mean age and 

SD of 47.5 ± 20 vs 55.3 ± 18.2 years; p < 0.001). In relation to symptoms, shortness of breath, wheezes, 

myalgia, tachypnea, and respiratory distress were significantly more common in the second wave than 

the first wave. On the other hand, sore throat was more common in the first wave than the second wave. 

Patients in the second wave had higher mean values of lymphocytes count, platelet counts, and ALT than 

those in the first wave. Patients in the first wave were more likely to receive antibiotics and antiviral 

therapy and had higher death rate (16.2% vs 8.4%; p = 0.001). 

Conclusion: The study showed that patients in the second wave were younger and had a lower rate of 

death than the first wave. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Coronavirus disease-19 (COVID-19), produced by the severe 

cute respiratory syndrome coronavirus 2 (SARS-CoV-2), has be- 

ome a global pandemic, giving rise to a serious health threat glob- 

lly. Most people infected with the SARS-CoV-2 virus had experi- 

nced mild to moderate respiratory illnesses and recovered with- 

ut special treatment. Older people with underlying medical prob- 
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ems, such as cardiovascular disease, diabetes mellitus, chronic res- 

iratory disease, and cancer, are more likely to develop serious 

llnesses ( Pradhan et al., 2020 ). The present pandemic is char- 

cterized by multiple waves, causing disease at different times 

round the globe. Many countries have experienced multiple waves 

f SARS-CoV-2 outbreaks. During the 2020 pandemic, initial data 

how that characteristics varied between waves ( Iftimie et al., 

021 ). In comparison with the second wave, the proportion of lo- 

al clusters (24.8% vs 45.7%) was lower in the third wave, and per- 

onal contact transmission (38.5% vs 25.9%) and unknown routes 

f transmission (23.5% vs 20.8%) were higher ( Seong et al., 2021 ). 

onsequently, many governments and health authorities, includ- 
iety for Infectious Diseases. This is an open access article under the CC BY-NC-ND 
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Table 1 

Demographic Data and Underlying Comorbidities Comparison Between Patients in 

the First and Second Wave 

Variables First wave 

(n = 378) 

Second wave 

(n = 241) 

P-value 

Male 240 (63.5) 114 (47.7) < 0.0001 ∗

Female 138 (36.5) 125 (52.3) 

Lung Disease 44 (11.6) 32 (13.4) 0.51 

Cardiac Disease 90 (23.8) 60 (25.2) 0.69 

Diabetes Mellitus 182 (48.1) 114 (47.9) 0.95 

COPD 3 (0.8) 0 0.17 

Cancer 5 (1.3) 6 (2.5) 0.28 

Hemodialysis 12 (3.2) 16 (6.7) 0.04 ∗

ESRD 39 (10.3) 27 (11.3) 0.69 

Heart Failure 75 (19.8) 46 (19.5) 0.92 

Table 2 

Symptomatologic comparison between the 2 waves 

Symptoms First wave 

(n = 378) 

Second wave 

(n = 241) 

P-value 

Fever 256 (67.7) 165 (69.3) 0.68 

Shivering 43 (11.4) 35 (14.6) 0.23 

Shortness of Breath 205 (54.2) 159 (66.5) 0.002 ∗

Chest Pain 46 (12.2) 27 (11.3) 0.74 

Wheezes 5 (1.3) 25 (10.5) < 0.0001 ∗

Cough 296 (78.3) 195 (81.6) 0.32 

Hemoptysis 4 (1.1) 5 (2.1) 0.3 

Sore throat 65 (17.2) 22 (9.2) 0.005 ∗

Headache 51 (13.5) 41 (17.2) 0.21 

Myalgia 94 (24.9) 90 (37.7) < 0.0001 ∗

Vomiting 78 (20.6) 43 (18.0) 0.52 

Diarrhea 75 (19.8) 50 (20.9) 0.75 

Tachypnea 77 (20.4) 98 (41.0) < 0.0001 ∗

Respiratory Distress 115 (30.4) 105 (44.1) < 0.0001 ∗

Table 3 

Clinical Data Comparison Between Patients in the First and Second Wave 

First wave 

(n = 378) 

Second wave 

(n = 241) 

P-value 

ICU Admission 145 (38.4) 98 (40.7) 0.57 

Mechanically Ventilated 70 (18.5) 41 (17.0) 0.63 

In hospital Methyl prednisone 327 (87.9) 220 (92.1) 0.1 

Antibiotics given 140 (37.0) 67 (27.9) 0.02 ∗

Antiviral given 20 (5.3) 5 (2.1) 0.04 ∗

Death 61 (16.2) 19 (8.4) 0.001 ∗

∗ Significant P value 
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ng the World Health Organization (WHO) and the Saudi Ministry 

f Health, have been actively educating people to take preventive 

easures to reduce the spread of the virus, including sovcial dis- 

ancing and personal hygiene ( Farooq et al., 2021 ; Godman et al., 

020 ). 

In the Kingdom of Saudi Arabia (KSA), the first COVID-19 case 

as reported in March 2020 ( AlJishi et al., 2021 ). The first wave

ubsequently developed and ended December 2020, and second 

ave began approximately February, 2021. As part of the strategies 

o curtail the pandemic, the KSA applied multiple steps, including 

accination, to decrease the spread of the disease ( Al-Tawfiq et al., 

020b ; Al-Tawfiq and Memish, 2020 ). The vaccination strategy in- 

luded the introduction of step-wise COVID-19 vaccination pro- 

rams initially with Pfizer-BioNTech messenger RNA (mRNA) vac- 

ine (BNT162b2) and then the ChAdOx1-S ( Assiri et al., 2021 ). 

Differences between patients in different waves were evaluated 

n a few studies. In a study from Spain, patients with severe symp- 

oms were found more frequently in the first wave (27.8%) than 

he second wave (10.6%, P = 0.03) ( Soriano et al., 2021 ). Previous

tudies from the KSA described the epidemiology, clinical features, 

CU admission, and therapy of COVID-19 patients mainly during the 

rst wave of the pandemic ( Al-Omari et al., 2020 ; Al-Tawfiq et al.,

020a , 2020b ; AlJishi et al., 2021 ; Al Mutair et al., 2020 ). In this

tudy, we compare the characteristics of patients and outcome dur- 

ng the first and the second wave of the pandemic. 

aterials and Methods 

We conducted a retrospective cohort study of all admitted cases 

f COVID-19 in a single medical center in the KSA. We collected 

he demographics, clinical presentation, underlying comorbidities, 

nd outcomes and according to the first and second wave. Pa- 

ients admitted up to February 28, 2021 were grouped into the 

rst wave and those admitted from 1 st March 2021 into the sec- 

nd wave. The only inclusion criterion was to be a hospitalized pa- 

ient with a confirmed diagnosis of SARS-CoV-2 by PCR. SARS-CoV- 

 infection was confirmed by RT-PCR using swab samples from the 

pper respiratory tract (nasopharyngeal/oropharyngeal exudate) 

nd from the lower respiratory tract (sputum/endotracheal aspi- 

ate/bronchoalveolar lavage/bronchial aspirate) as described previ- 

usly ( AlJishi et al., 2021 ). This study was approved by the insti-

utional review board of the King Fahad Military Medical Complex 

AFHER-IRB-2020-034). 

tatistical Analysis 

We summarized the characteristics for continuous and categor- 

cal data as numbers and percentages. Characteristics were com- 

ared using descriptive statistics, and categorical data were com- 

ared using the chi-square test (to find the association between 

rst and second wave among the demographic and symptoms). We 

sed independent sample t test to compare the quantitative vari- 

bles between first and second wave. Bivariate logistic regression 

as applied to find relationship between the dependent variable 

tatus of the patient (dead or alive) and the independent variables, 

uch as symptoms and comorbidities, to find the associated factors. 

 P-value < 0.05 has been considered for statistical significance. 

he statistical analysis has been done in SPSS (Statistical Package 

or Social Sciences) Package with version 27. 

esults 

During the study period, 619 patients with SARS-CoV-2 infec- 

ion, confirmed by RT-PCR, were admitted to the hospital. The 

umber of patients admitted was 378 in the first wave and 241 

n the second wave. Those in the first wave were significantly 
105 
ounger (mean age and SD of 47.5 ± 20 vs 55.3 ± 18.2 years, in 

he first and second wave, respectively; p < 0.001) and the sec- 

nd wave patients were more likely to be on hemodialysis (6.7% 

s. 3.2%, P = 0.04) ( Table 1 ). 

In relation to symptoms, there were significant differences in 

he presence of shortness of breath, wheezes, sore throat, myal- 

ia, tachypnea, and respiratory distress ( table 2 ). These symptoms 

ere more common in the second wave than the first wave, ex- 

ept for sore throat where it was more common among patients in 

he first wave than in the second wave. Patients in the first wave 

ere more likely to receive antibiotics and antiviral therapy and 

ad higher death rate ( Table 3 ). Patients in the second wave had

igher mean values of lymphocytes count, platelet counts, and ALT 

han those in the first wave ( Table 4 ). 

Of all the admitted patients, a comparison between those who 

urvived and those who died showed that diabetes mellitus, heart 

ailure, shortness of breath, myalgia, tachypnea, oxygen saturation, 

nd admission to the ICU were significant different with higher 

dds ratio among patients who died ( Table 5 ). In the second wave,

4 (22.4%) of 241 patients with documented vaccination status had 

eceived at least 1 dose of COVID-19 vaccine (14.5% had 1 dose 
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Table 4 

Comparison of Laboratory Data of Patients in the First and Second Wave 

Patient group N Mean Std. Deviation Std. Error Mean P-value 

Age (years) First wave 378 47.5 20.0 1.0 0.000 ∗

Second wave 240 55.3 18.2 1.2 

WBC First wave 377 8.9 6.3 0.3 0.32 

Second wave 238 9.6 10.0 0.7 

PMN First wave 377 120.8 2261.9 116.5 0.74 

Second wave 239 190.5 2868.0 185.5 

Lymph% First wave 377 22.2 15.0 0.8 0.01 ∗

Second wave 236 25.3 14.6 0.9 

Platelet First wave 377 256.0 118.4 6.1 0.006 ∗

Second wave 238 285.4 146.0 9.5 

ALT First wave 377 9.4 409.6 21.1 0.01 ∗

Second wave 239 649.2 4812.7 311.3 

AST First wave 377 63.6 67.1 3.5 0.25 

Second wave 239 235.5 2878.6 186.2 

LDH First wave 377 293.2 342.6 17.6 0.08 

Second wave 229 377.0 830.9 54.9 

D-dimer First wave 376 3.4 8.6 0.4 0.56 

Second wave 226 4.1 17.9 1.2 

Ferritin First wave 377 795.0 1070.9 55.2 0.09 

Second wave 235 607.6 1625.9 106.1 

CRP First wave 365 100.7 85.0 4.4 0.27 

Second wave 231 185.9 1479.1 97.3 

Procalcitonin First wave 371 0.7 6.2 0.3 0.09 

Second wave 234 2.5 18.1 1.2 

Table 5 

Comparison between patients who died and those who survived using bivariate logistic regression 

Characteristics B S.E. P-value Odds Ratio 95% C.I. for Odds ratio 

Lower Upper 

Diabetes mellitus 1.1 0.5 .025 ∗ 3.1 1.2 8.6 

Cardiac disease -1.4 0.9 0.1 0.2 0 1.3 

Lung disease 0.8 0.6 0.2 2.2 0.6 7.6 

COPD 3 1.5 0 19.3 1 369.8 

Heart Failure 4.2 0.9 < .001 ∗ 67.8 11.6 396.8 

ESRD 0.4 0.7 0.6 1.5 0.4 6.5 

Hemodialysis 1.5 1 0.1 4.3 0.6 29.6 

Cancer -18.9 11084.4 1 0 0 . 

Fever 0.6 0.5 0.3 1.8 0.6 5.3 

Shivering -0.1 0.7 0.9 0.9 0.2 3.7 

Shortness of Breath -1.5 0.5 .008 ∗ 0.2 0.1 0.7 

chest pain -1.1 0.9 0.2 0.3 0.1 1.8 

Wheezes -1 0.8 0.2 0.4 0.1 1.8 

Cough -1.1 0.6 0.1 0.3 0.1 1 

Hemoptysis 0.1 1.6 0.9 1.1 0 27.3 

Sore Throat 0.4 0.8 0.6 1.5 0.3 7.4 

Head ache -0.4 0.9 0.6 0.7 0.1 3.6 

Myalgia -1.7 0.6 .007 ∗ 0.2 0.1 0.6 

Vomiting -0.7 0.7 0.3 0.5 0.1 1.7 

Diarrhea -0.1 0.6 0.8 0.9 0.3 2.7 

Tachypnea 1.5 0.7 .034 ∗ 4.7 1.1 19.6 

Respiratory Distress 0.7 0.7 0.4 1.9 0.5 7.9 

Oxygen Saturation 1.4 0.5 .008 ∗ 4.1 1.5 11.4 

Admitted to ICU 1.2 0.5 .022 ∗ 3.4 1.2 9.8 

Vaccine Status -0.25 0.53 0.64 0.78 0.275 2.203 

First wave vs. second wave 0.74 0.28 0.008 ∗ 2.10 1.22 3.62 

∗ Significant at 95% 
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nd 7.9% had 2 doses). However, there was no statistically signif- 

cant difference in the mortality in relation to vaccination status 

 Table 5 ). 

iscussion 

The most common underlying comorbidities in the 2 waves 

ere diabetes mellitus, cardiac diseases, and heart failure. Simi- 

arly, in a study from Spain, the most common underlying dis- 

ases were cardiovascular diseases, type 2 diabetes mellitus, and 

hronic neurological diseases ( Iftimie et al., 2021 ). In the first wave 

n the KSA, one study showed the following comorbidities: G6PD 
106 
eficiency (33%), hypertension (27%), and diabetes mellitus (26%) 

 AlJishi et al., 2021 ). In both waves, the most common symptoms 

ere cough, fever, and shortness of breath. In a previous study 

uring the first wave in the KSA, sore throat and runny nose 

n addition to the mentioned symptoms were common as well 

 AlJishi et al., 2021 ). Similarly, in a study from Spain, the common 

igns and symptoms in both waves were fever, dyspnea, and cough 

 Iftimie et al., 2021 ). 

Regarding the laboratory data, we found that patients in the 

econd wave had higher mean values of lymphocytes count, 

latelet counts, and ALT but no difference in inflammatory mark- 

rs. One study showed lower inflammatory markers during the 
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econd wave, and that neutrophils and lymphocytes were higher 

 Asghar et al., 2021 ). It was suggested that increased inflammatory 

arkers is associated with severe diseases ( Fomina et al., 2020 ). 

n this study, we found gender and age differences among hos- 

italized patients in the first and second wave. In a study from 

pain, there was no difference in age or gender between the first 

nd second wave ( Soriano et al., 2021 ). In another study, admit- 

ed patients during the second wave were considerably younger 

67 vs 58 years, p < 0.001) but there was no difference in relation

o sex ( Iftimie et al., 2021 ). However, in a study from 14 coun-

ries, there was no difference in relation to age in the 2 waves 

 Ioannidis et al., 2021 ). Also, in one study, the percentage of males

nfected in the second wave was 47.2% versus 31% in the first wave 

 Alves-Cabratosa et al., 2022 ). This difference might be related to 

he uptake of the vaccine and the priority groups of those older 

han 60 years of age in the initial phase of the vaccine in KSA 

 Assiri et al., 2021 ). 

The death rate was significantly higher in the first wave than 

he second wave (16.2% vs 8.4%, respectively; P = 0.001). A previ- 

us study from the KSA during the first wave showed a death rate 

f 16% ( Barry et al., 2021a ) and another study showed a mortal-

ty rate of 11.8% ( Alhumaid et al., 2021 ). It was suggested that the

rst wave was associated with higher inoculum than the second 

ave and this may have led to a higher rate of death ( Guallar et al.,

020 ). In Italy, the second wave, August 2020–February 2021, was 

ssociated with high incidence of COVID-19 but was associated 

ith lower admissions to intensive care units and lower total 

eaths in comparison with the first wave ( Coccia, 2021 ). The use 

f steroids was found to benefit patients with severe disease, and 

his was clearly demonstrated in the landmark RECOVERY trial 

ith the use of dexamethasone (6 mg intravenous or orally once 

 day) and was published February 2021 ( RECOVERY Collaborative 

roup, 2020 ). However, the use of corticosteroids was not differ- 

nt in the 2 waves in this study. However, in another study, the 

se of steroids was more frequent in the second wave than the 

rst wave ( Iftimie et al., 2021 ). Another explanation is the age of

ncluded patients. One study reported that an odds ratio of mortal- 

ty was higher with increasing age (OR: 1.079, 95% CI: 1.063; 1.094) 

 Domingo et al., 2021 ). 

The impact of the first two-waves on countries is variable. A 

tudy evaluated the impact of the second wave in the African con- 

inent and showed a more severe second wave than the first wave 

 Salyer et al., 2021 ). In a study from India, patients in the second

ave had higher ICU rates (26.1 vs 13.4%, p < 0.001) and higher in-

ospital death rate (29.9 vs 18.2%, p < 0.001) ( Ranganathan et al., 

021 ). It also noted that ICU admission was associated with higher 

ortality than non-ICU admission, and there is a disparity in 

he outcomes of patients with COVID-19 ( Al-Tawfiq et al., 2020a ; 

irupathi et al., 2020 ). The exact reasons for the decreased death 

ates in the second wave are not well characterized. The first wave 

ould have caused increased burden in hospitals, and this may 

ave contributed to the increased mortality. Since vaccination was 

ntroduced in KSA at the end of December 2020 and was aimed 

t older adults initially, this may explain higher hospitalization 

f the younger age group in the second wave. During the initial 

aunch of the COVID-19 vaccination in KSA, the rate of vaccine 

cceptance was low and only 33.3% of 1058 surveyed healthcare 

orkers were enrolled to receive or had already received the vac- 

ine between December 27, 2020 and January 3, 2021 ( Barry et al., 

021b ). Another study showed only 20.9% were willing to receive 

he RNA BNT162b2 vaccine ( Temsah et al., 2021 ). However, addi- 

ional strategies were succesful in a choieving a high rate of vacci- 

ation among residents and citizens in KSA. 

We had no sequencing data on the identified SARS-CoV-2 dur- 

ng this study. However, the second wave in the KSA was thought 

o be predominantly secondary to the delta variant. In a preprint 
107 
tudy of 320 SARS-CoV-2 samples obtained April–June 2021, 40.9% 

f the samples were of the delta variant, 15.9% were beta variant, 

nd 11.6% were alpha variant ( Alhamlan et al., 2021 ). In a study 

rom a neighboring country, Qatar, the case fatality rate in patients 

ith the delta variant was 2.4% and was not statistically different 

rom the 1.1% in patients with the beta variant ( Butt et al., 2022 ).

owever, in a systematic analysis, the delta variant was associated 

ith the highest risk of admission to the ICU and higher death rate 

han the alpha and beta variants, and that the beta variant was as- 

ociated with a higher risk of hospitalization than the wild-type 

ariant ( Lin et al., 2021 ). 

To the best of our knowledge, this is the first study of the 

omparison of hospitalized patients in the first wave and the sec- 

nd wave in the KSA. However, the study has a few limitations. 

irst, the study is a single-center study and an additional multi- 

enter study is needed to elucidate the differences between these 

 waves. The study is limited by the nature of retrospective anal- 

sis and the lack of genotyping of the SARS-COV-2 isolates. Thus, 

he classification was based on epidemiologic timing of the waves. 
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