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INTRODUCTION: 

SARS - CoV-2 (COVID-19) pandemic, af-

fected global population and it was the 

topic of major concern in global health and 

declared as global pandemic since January 

2020 by World Health Organisation 

(WHO). COVID - 19 infection with poten-

tial to cause respiratory infection including 

pneumonia and fatal Adult Respiratory Dis-

tress Syndrome is a major risk factor for 

mortality 1. Many Variants of Concern 

(VOC) - like ancestral, Beta, Delta and 

Omicron with varying disease severity and 
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Abstract: 

Omicron surge during SARS - CoV - 2 (COVID) pandemic, presented with different characteristics 

in comparison to earlier surges due to other Variants of Concern (VoC). Parameters like surgical 

outcome, including prolonged ICU stay, post operative pulmonary complication and mortality were 

analysed. Methods: Patient data who underwent both elective and emergency surgeries were col-

lected from 1st January 2022 to 31st March 2022 during Omicron wave in Kingdom of Bahrain were 

collected and analysed. Relevant data of patient were collected along with vaccination details, in-

cluding, type of vaccination, number of doses received and number of booster doses. Results: Of the 

81 patients who underwent major surgery, 12 were COVID positive and 69 were negative. Patients 

who were admitted to ICU admission (OR = 0.91 95% CI = (0.26-3.12) P = 0.88) , patients who 

underwent post operative ventilation ( OR = 0.92 95% CI = (0.26 - 3.21) P=0.90) and mortality (OR 

= 0.47 95% CI = (0.056 - 4.09) P=0.50) were not significantly different between COVID positive and 

negative patients .Similarly, those who underwent emergency surgery, 46/419 patients were COVID 

positive. Patients who were admitted to ICU admission (OR = 1.68 95% CI = (0.70 - 4.03) P = 0.24) 

P = 0.88) , patients who underwent post operative ventilation ( OR = 1.84 95% CI = (0.72 - 4.73) 

P=0.20) and mortality (OR = 0.465 95% CI = (0.006 - 3.58) P=0.46) were not significantly different 

between COVID positive and negative patients. Conclusion : In conclusion, patients who underwent 

elective and emergency surgery during Omicron wave were not associated with significant post op-

erative ICU admission, prolonged ventilation or mortality. 
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community transmissibility was described 
2. Patient characteristics - including age 

group and vaccination status, symptoms at 

initial presentation to hospital, oxygen re-

quirement, ICU stay and LOS in hospital 

were significantly less severe than the pre-

vious three waves 3,4 . Age < 5yrs and un-

vaccinated were most affected during Omi-

cron wave than previous waves. This trend 

of disease with less severity could be a 

combination of less virulent strain, immun-

ity with previous infection and vaccine in-

duced immunity 5. Surgical patients during 

COVID 19 pandemic posed serious chal-

lenges. Elective surgery was delayed and 

emergency surgery had significant morbid-

ity and mortality and due to the delay the 

complications related to surgical pathology 

were severe leading to more surgical inter-

ventions 6 . Vaccination against COVID 19, 

is the most effective and easily available 

mode to decrease disease transmission and 

severity. Hence it was advisable to vac-

cinate elective surgical patients who would 

benefit the most 7-10 . 

 

Aim of this retrospective study analysed pa-

tient characteristics, including impact of 

pre operative and post operative COVID 

positive status and vaccination status in pa-

tients undergoing surgery during Omicron 

wave in Bahrain. Other parameters which 

were analysed were surgical outcome, in-

cluding prolonged ICU stay, post operative 

pulmonary complication and mortality.  

 

METHODS:  

 

The study protocol was reviewed and ap-

proved by Institutional Review Board of 

King Hamad University Hospital, Kingdom 

of Bahrain. 

 

Study design: 

 

For this retrospective observational analy-

sis, patient data who underwent both elec-

tive and emergency surgeries were col-

lected from 1st January 2022 to 31st March 

2022 coinciding Omicron wave in King-

dom of Bahrain were collected from hospi-

tal electronic HOPE system. Patient details 

collected included preoperative COVID 

PCR results, post operative COVID PCR 

results, type and nature of surgery & anaes-

thesia. Surgical procedures were classified 

into major, intermediate and minor surgery 

(Annexure - 1). Any surgical procedure re-

quiring anaesthesia services were also in-

cluded and such collected data was ana-

lysed. Vaccination details was collected 

from electronic data including, type of vac-

cination, number of doses received and 

number of booster doses were noted. Pa-

tients who tested positive within 7 weeks of 

surgery and 14 days after surgery were col-

lected and analysed. 

 

RESULTS :  

 

Between 1st January 2022 to 31st March 

2022, totally 2008 surgical procedures were 

done, both elective and emergency. Anaes-

thesia techniques included general anaes-

thesia, neuraxial block, nerve block & mon-

itored anaesthesia care. Of the total 2008 

procedures, 914 (46%) were males, and 

1094 (54%) were females. 1022 (61%) pa-

tients belonged to the age group 16yrs to 60 

years. Extremes of age < 5yrs and > 80 yrs 

were 8% and 2% respectively (Table 1). 
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Table 1: Gender and age group distribution of patients. 

Month Gender           

Distribution 

Age Group 

Male Female 

0-5 yrs 

6 - 15 

yrs 

16 – 40 

yrs 

41 – 60 

yrs 

61- 80 

yrs 

> 80 

yrs 

January 290 392 48 25 244 178 172 15 

February 268 299 43 21 209 138 141 15 

March 356 403 65 38 266 187 197 6 

 914 

(46%) 

1094 

(54%) 

156 84 719 503 510 36 

Total 2008       

   8% 4% 36% 25% 25% 2% 

 

During the study period, majority were elective procedures. 1589 (79%) of 2008 were elective 

and remaining 419 (21%) were done on emergency basis. 4% (82/2008) of the total procedures 

were major surgery, remaining 999 (50%) and 927 (46%) were of minor and intermediate sur-

geries respectively. Anaesthesia techniques included general anaesthesia in 1437 (71.5%) sur-

geries and 252 (12.5%) & 234 (11.6%) were spinal anaesthesia and local anaesthesia tech-

niques respectively. Majority of procedures were done under general anaesthesia (Table 2). 
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1589 (79%) patients had already received 

vaccination against COVID 19. Vaccine 

against COVID 19 in Kingdom of Bahrain 

was very high, this pattern reflected in the 

representative population in the study. 97% 

of them completed their primary schedule 

with 2 doses. 1st booster dose was adminis-

tered in 96% of patients who underwent 

surgery. Of this 1589 patients who were 

vaccinated, 54% received vaccination of 

different vaccine combinations and 46% re-

ceived same vaccine combination (Table 

3). 

 

Preoperative COVID RT PCR was manda-

tory in all elective surgery at King Hamad 

University Hospital. Emergency surgery 

was accepted with negative Rapid antigen 

test and followed up with RT PCR confir-

mation. Elective procedures with pre oper-

ative COVID positive status was found in 

48% of patients between 21 - 49 days. Same 

day COVID positive was found in 3% of 

patient s and all patients presented for 

emergency surgery. 9% and 40% patients 

had positive COVID status between 0-14 

and 15 - 30 days respectively. 83% of pa-

tients who were already vaccinated and 

17% in unvaccinated group had pre opera-

tive COVID 19 positive status respectively. 

Of those who were COVID positive and 

vaccinated 45% and 37% of patients re-

ceived different and same vaccine combi-

nations (Table 4). 
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Of total unvaccinated patients who were 

COVID positive before surgery, 32% were 

less than 5 years of age, who were excluded 

from COVID 19 vaccination. 65% patients 

who were both positive and unvaccinated 

belonged to age group between 5 to 70 

years. 77% of positive cases presented for 

elective surgeries and 23% had emergency 

surgery. 74% of those who were COVID 

positive within 7 weeks of surgery received 

general anaesthesia. 12/2008 (0.59%) pa-

tients who were positive within 7 weeks pre 

operative period, had major surgery and 

92% of them received general anaesthesia  

 

and remaining 8% received spinal anaes-

thesia (Table 5). 

71 patients tested positive for COVID 19 

post surgery. 30% and 70% of patients 

were positive between 0-7 & 7 - 14 days 

respectively. There was no difference in 

male and female populations. Of those 

who were positive after surgery, 70% of 

them were vaccinated. Of those who were 

vaccinated and COVID positive post sur-

gery, 42% of them received different vac-

cine combinations and 28% received same 

vaccine combination (Table 6). 
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63% of patients who turned positive for 

COVID, post surgery belonged to 0 - 5 

years age group. 77% of them were oper-

ated electively and 63% received general 

anaesthesia. None after major surgery 

turned positive post surgery (Table 7). 
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 Of the 81 patients who underwent major 

surgery, 12 were COVID positive and 69 

were negative. Statistical analysis of data of 

patients who were admitted to ICU admis-

sion (OR = 0.91 95% CI = (0.26-3.12) p =  

 

0.88),  who needed post operative ventila-

tion (OR = 0.92 95% CI = (0.26 - 3.21) p = 

0.90) and mortality (OR = 0.47 95% CI = 

(0.056 - 4.09) p =0.50) were not signifi-

cantly different between both groups (Table 

8). 

 

 

     Those patients who underwent emer-

gency surgery, 46/419 patients were 

COVID positive. Statistical analysis of 

data of patients who were admitted to 

ICU was (OR = 1.68 95% CI = (0.70 - 

4.03) p = 0.24) p= 0.88), patients who 

underwent post operative ventilation ( 

OR = 1.84 955 CI = (0.72 - 4.73) p = 

0.20) and mortality (OR = 0.465 95% CI 

= (0.006 - 3.58) p = 0.46) were not sig-

nificantly different between two groups 

(Table 9). 

 

DISCUSSION :  

 

SARS-CoV-2 (COVID-19) infection was 

first reported in Wuhan, China in December 

2021. It was declared by World Health Or-

ganisation (WHO) as a global pandemic in 

January 2020. Since then COVID - 19 pre-

sented as multiple waves of infection with  

several Variants of Concern (VoC) viz Al-

pha, Beta, Delta and Omicron. Each wave 

has different characteristic spread and in-

fectivity. Omicron variant is responsible for 

fourth wave.  

 

Different characteristics of each wave, in-

cluding ease of transmissibility, severity of 

infection and mortality depend on multiple 

factors like, virulence of virus strain, co 

morbidities in population, age, immune re-

sponse in population - both due to previous 

infection and vaccine induced. Surgical 

population, both elective and emergency 

were highly affected and it led to either de-

lay or cancellation of treatment. Patients 

surgical conditions worsened due to this 
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and presented with more surgical complica-

tions.  

 

Various societies issued guidelines to man-

age patients during COVID 19 pandemic. 

American Society of Anaesthesiologists 

(ASA) and American Patient Safety Foun-

dation (APSF) had published guidelines 

time to time to guide clinicians to decide 11. 

Association of Anaesthetists published 

guidelines for patient management during 

Omicron wave 12. It was suggested that the 

decision for elective surgery must be on the 

basis of urgency of surgery, severity of 

COVID symptoms and patient co morbidi-

ties. For emergency surgery, appropriate 

personal protective equipments (PPE) must 

be donned by medical personnel during and 

after surgery to reduce hospital staff infec-

tion. Further, actively infected surgical pa-

tients must be admitted in isolation ward 

separated from other non COVID inpa-

tients. 

 

First case of Omicron was reported in King-

dom of Bahrain on 11th December 2021. 

Since then infection spread and progressed 

as a wave with peak infective rates between 

January and February 2022. The study pe-

riod included patients presented for elective 

and emergency surgery during this period 

from 1st January to 31st March 2022. 2008 

patients underwent elective and emergency 

procedures at King Hamad University Hos-

pital, Kingdom of Bahrain, of which 1589 

were elective surgeries and 419 were emer-

gency surgeries.  

 

Omicron infection pattern and patient char-

acteristics were different from earlier delta 

wave 13. Hospitalisation rate is very less in 

Omicron wave comparison to delta wave 

(41% Vs 69%). Proportion of patients pre-

senting to hospital with severe symptoms 

requiring oxygen therapy, were less in 

Omicron wave in comparison to delta wave 

(31.6% Vs 91.2%) 14 . Mortality in Omicron 

wave is 2.7% in comparison to delta wave 

which was 29.1% (d). Asymptomatic infec-

tions were more in Omicron wave in com-

parison to previous waves - 25% Vs 0%) 

(15). Less virulent virus strain, easy trans-

missibility and less severe infection along 

with immunity acquired with previous in-

fection and vaccination resulted in less se-

vere disease during Omicron wave 15. 

 

Patients undergoing surgery with active 

COVID 19 infection has increased mortal-

ity rate (23.6%) 16 with significant differ-

ence between asymptomatic patients vs 

symptomatic patients (5.6% Vs 23.1%). In 

this study, patients who were infected either 

before or after the surgery, none reported 

severe symptoms and none required hospi-

talisation for COVID infection. Patients re-

quiring post operative ICU admission and 

ventilation were 71 and 61 patients respec-

tively. COVID positive patients requiring 

ICU stay were 6 and ventilation were 5 after 

major surgery which is comparable to non 

COVID patients (ICU admission 36, Venti-

lation 30). Patients after emergency surgery 

requiring ICU admission were 7 and need 

for invasive ventilation were 6 in compari-

son to non COVID patients ( 31 ICU admis-

sion and 28 Ventilation). There was no 

mortality in patient with COVID who un-

derwent major surgery and 1 patient died 

who underwent emergency surgery. 

 

Patients during delta wave presented with 

severe symptoms to hospital and need for 
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oxygen and invasive ventilation was signif-

icantly high in comparison to patients pre-

senting to hospital during Omicron wave. 

ICU admissions and mortality rates were 

also significantly less during Omicron 

wave in comparison to previous waves. 

 

All patients undergoing elective surgeries 

were subjected to RT - PCR for COVID 19 

within 72 hours of surgery, if the surgery is 

deemed urgent or emergency, a Rapid anti-

gen test was done and followed up with RT 

PCR. Patients were monitored in isolated 

area till the results of RT PCR were availa-

ble. According to Association of anaesthe-

tist guidelines, any patient who were posi-

tive for COVID-19 before surgery were de-

layed for 7 weeks unless the surgery is ur-

gent. Surgery  was scheduled after discus-

sion with surgical team on the basis of ur-

gency of underlying surgical pathology and 

severity of previous COVID infection. As-

sociation of Anaesthetists recommended 

postponing surgery for 7 weeks if the surgi-

cal treatment can be delayed upto that time. 

By delaying surgery post operative surgical 

complications, post operative pulmonary 

complications were reduced. Where pa-

tients (Obstetric, oncology and trauma) 

need for surgical treatment cannot be de-

layed or postponed, surgery was done with 

adequate personal protection equipment.  

 

Patients undergoing major surgeries during 

delta wave were associated with significant 

post operative mortality and morbidity. 

Post operative ICU admission, post opera-

tive ventilation and mortality were also sig-

nificantly increased in patients with active 

infection than with asymptomatic or recov-

ered patients. In our study patients, were 

delayed for upto 7 weeks if the surgical 

treatment can be delayed. AoA recommen-

dation to delay the surgery for 7 weeks post 

infection during Omicron wave was fol-

lowed. By delaying surgery, significant in-

flammatory process associated with 

COVID infection which may lead to surgi-

cal complications were avoided. Patients 

who required urgent treatment or who had 

progressive surgical disease were operated 

with reasonable waiting period as decided 

in consultation with surgical team. Emer-

gency patients underwent surgery irrespec-

tive of their COVID status and were fol-

lowed up in isolation from separated from 

other patients in a dedicated COVID isola-

tion ward. Patients with active infection, 

patients required emergency surgery were 

not at high risk of post operative ICU ad-

mission and post operative ventilation as 

compared to non infected patients. In com-

parison to regional anaesthesia, patients 

who received general anaesthesia were as-

sociated with increased rate of post opera-

tive pulmonary complications. During re-

gional anaesthesia, patient coagulation sta-

tus, respiratory status and hemodynamic 

stability must be considered before decid-

ing on type of anaesthesia.  In this study, 

patients who received both general and re-

gional anaesthesia didn’t require post oper-

ative ICU admission and prolonged inva-

sive ventilation. In this study major surgical 

outcomes between COVID infected pa-

tients and non infected were not different. 

Hence, major surgery during Omicron 

wave did not differ in surgical outcome be-

tween patients with COVID infection and 

uninfected. 

 

Vaccination coverage in Kingdom of Bah-

rain is 70.2%. Surgical patients vaccination 

rate was more than the general population 
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of (79% Vs 70.2%). Of those who under-

went surgery, 79% were vaccinated. 97% 

patients completed their primary vaccine 

schedule of 2 doses and 96% received 

booster dose. AoA recommends priority 

vaccination to patients undergoing surgery. 

If patient is not vaccinated, it is recom-

mended to encourage the patient to vac-

cinate at least 4 weeks before scheduled 

surgery. Vaccination has shown to reduce 

both surgical complications and mortality 

rate. Surgical population benefit the most 

from COVID vaccination due to reduction 

in severity of COVID 19 infection during 

preoperative period and complications due 

to active infection. In this study population, 

vaccinated and unvaccinated patients 

showed no difference in ICU admission and 

post operative invasive ventilation. Hence, 

vaccination, though it is protective against 

severe COVID infection and reducing post 

operative pulmonary complications, vac-

cination as such did not affect surgical out-

come during Omicron wave.  

 

There are many limitations in this study. 

They are as follows. This is a retrospective 

study and data collected and analysed were 

from only one centre. This may not repre-

sent trend prevailing in entire country. Pa-

tient data, including preoperative, post op-

erative COVID status and vaccination de-

tails were retrieved from electronic medical 

records of the hospital, the time period of 

follow up is restricted to period of stay in 

hospital, and further follow up was not 

done. Of the data totally collected and ana-

lysed, genetic details of virus strain infect-

ing each patient is not available. This study 

lacks details of whether the patients in-

fected were Omicron variants or other vari-

ants. 

 

In conclusion, patients who underwent 

elective and emergency surgery during 

Omicron wave were not associated with 

significant post operative ICU admission, 

prolonged ventilation or mortality. Patients 

who were infected, surgical treatment must 

be decided in consultation with surgical 

team on the basis of surgical urgency, se-

verity of COVID symptoms and patient co 

morbidity. Vaccination against COVID re-

duces incidence of severe infection, but 

does not affect surgical outcome.  
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