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Introduction:
Disruption to healthcare services during the COVID-19 pandemic has been multi-faceted, with

an estimated 72% cancellation rate of non-urgent surgeries worldwide.” Experts fear the

"collateral damage" resulting from delaying care for unrelated conditions.?™ There is little
known about how the pandemic has and will continue to affect the provision of surgical care in
a low-resource setting. We set out to determine the impact of the COVID-19 pandemic on
surgical care and outcomes at two tertiary hospitals in Ethiopia.

Methods:

We conducted a retrospective cohort study comparing surgeries performed during the
pandemic to a year prior at Ayder Comprehensive Specialized Hospital in Mekelle (ACSH) and
Tibebe Ghion Specialized Hospital in Bahir Dar (TGSH). The exposure is the COVID-19
pandemic, defined as: "Phase 0" prior to the pandemic, "Phase 1" when elective surgeries
were cancelled, and "Phase 2" when elective surgeries resumed. Outcomes include 28-day
perioperative mortality, case volume and referral patterns. Perioperative data was collected via



a REDCap form.” Statistical analysis was performed using R software. Impact of the exposure
on 28-day mortality was determined using a logistic regression controlling for age, ASA status,
urgency, procedure type, surgery length, and anesthesia type.

Results:

Data from 3449 surgeries were captured (Table 1). We observed a reduction in estimated case
volume at TGSH (14 vs. 5 vs. 10 daily cases in phase 0, 1, and 2 respectively; p<0.001) and at
ACSH (18 vs. 6 vs. 8 daily cases during phase 0, 1, and 2; p<0.001) (Figure 1). At ACSH there
was an increase in proportion of patients from outside Mekelle during phase 1 and 2 compared
to phase 0 (p<0.001 and p=0.001 respectively). Contrarily, at TGSH there was a decrease in
proportion of patients from outside the district during phase 2 compared to phase 0 (p=0.01)
(Table 2). 28-day mortality did not differ significantly between phases 0, 1, and 2 (2.1% vs.
3.0% vs. 2.8% respectively, p=0.265). Odds ratios of 28-day mortality were not significantly
increased for cases performed during phase 1 (OR 1.19 [95% CI 0.57-2.43]) and phase 2 (1.33
[95% CI 0.77-2.35]) compared to phase 0 when accounting for confounders. ASA status 3 or
more, emergency status, surgery length, and subspecialty surgeries were associated with

increased mortality, consistent with previous literature®™” (Figure 2).

Conclusions:

Daily surgical case volume was significantly reduced during and after lockdown. The proportion
of patients from outside the district undergoing surgery differed during the pandemic for each
hospital, suggesting a shift in provision of surgical care at surrounding hospitals. These findings
suggest that during the pandemic patients may experience delays in seeking or obtaining
surgical care. However for patients who underwent surgery, perioperative mortality did not
differ between pre-and post-pandemic care when accounting for confounders. Differences
between phase 0 and 2 suggest that surgical care was affected even after restrictive policies
were lifted. Our results describe the impact of the pandemic and lockdown on surgical care
and outcomes at two low-resource referral hospitals which may assist in the development of
surgical plans during future public health crises.
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Phase 0 Phase 1 Phase 2 P-va lue

Numberof cases (N} 1402 5582 1429
Age 3014 (12.55) 31.04 (17.87) 31.83{19.05) 0.057
Gender 0512
Fernale 612 [46.5) 262(49.4) 704 (47.4)
Iale 715 [53.5) 262 (50.5) 721 [52.6)
Urgency =0.001
Eledtive 739 (54.3) 126(22.7) 530 (46.7)
Emergency 521 [45.7) 429(77.3) 756 (53.3)
Trauna 290 (21.4) 154 (27.8) 342 (25.1) 0.011
ASA Status =0.001
ASAL 805 [583) 125(22.6) 756 (50.9)
ASAZ ATE (34.6) 364 [65.8) £40 [43.1)
ASAT+ 9% (7.1) 84 (11.5) 22(5.9)
Comorbidity 0002
Anemia 33 (24) 10 [1.8) 40(2.7)
Dizbetes 19(14) 611.1) 13(0.9)
HIV 29 (21) 4(0.7) 15(1.0)
Hypertension 42 (3.5) 24 (4.3 a5 (6.4)
Other 99 (7.1) 16(2.9) 175 (11.8)
Mone 1160 (23.6) 497 (29.2) 1144 [77.2)
Time of surgery 0042
Daytime 940 [69.3) 379(69.0 1074 (72.8)
Mighttire 371 (27.4) 155 (282) 375 (25.4)
Wweekend 45 (3.3) 15 (2.7) 26 (1.5
Pmocedure gronp =0. 001
C-5edtion 184 (13.4) 106 {19.0 232 [16.0)
General Surgeny 282 (21.0) 114 (20.5) 414 (27 .9)
Orthopedic 357 [25.9) 125(224) 334 (22.5)
Other" S48 (39.8) 212(381) 498 (33.5)
Sugery length in minutes 25.10(61.70) B2TE(47.51) 90.53 (66.57) 0.013
Anesthesia type 0.006
General £94 (50.7) 285 (51.4) 772 [52.6)
Regional 520 [45.3) 262(47.3) 634 (42.8)
Other 56 [4.1) 70L1.3) £5(4.5)
Safe surgery checklst used ? =0. 001
Yes 1295 (94, 3) 535 (96.1) 1420 (99.7)
Mo 72 (5.7) 22 (3.9) 4[0.3)

Table 1. Demographics of patients undergoing surgery during three phases. Data are presented as absolute counts (%) for categorical and mean
[SD) for continuous variables age and surgery lergth. P walue was caloulated using Fisher's Exadt test for comorbidity and safe surgery che dklist,
Pearson’ s chi-square test for remaining categorical variables, and one-way analysis of variance for age and surgery length.

Phase 0= unexposed, Phase 1 = lodidown, Phase 2 = post-lodid own,

""Other” procedure group includes subspedalty surg eries: EMT, neurosurgery, cardiothoracic, urology, ophthalmalogy.



Number of Surgical Cases per Day
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Figure 1. Estimated daily case volume.
Estimates were obtained by adjusting
the daily case totals in the REDCap
database by the monthly proportion of
loghook cases recorded in the
database. Difference in medians was
evaluated with Kruskal-Wallis test.
P-value ¥**<0.001, **<0.01,

*< 0.05



% p=0,001

R e (0,001

Patient origin Phase 0 Phase 1 Phase 2 P-value

N 727 508 211

Mekelle 356 {50.2) 257 (50.9) 94 {45.0) <0.001

{local zone of hospital}
Ayder

Qutside zone within 277 (39.1) 237 (46.9) 106 (50.7)
Hospital Tigray region

Outside region 76 (10.7) 11(2.2) 9{4.3)

N 675 30 1278
Tihebe WestGojjam 411 {61.5) 39 ({78.0) 865 (67.7) 0.02
Ghion {local zone of hospital)
Hospital Outsidezonlewithin 243 {36.4) 11 {22.0) 366 (31.0)

Amhara region

Outside region 14 {2.1) 0{0.0) 16 (1.3}

J
*n=0.0

Table 2. Region or district of origin of patient undergoing surgery at each hospital, presented as absolute
count {%). ACSH is located in Mekelle in the Tigray region, and TGSH is located in Bahir Dar in the West Gojjam
zone of the Amhara region. P value calculated using Pearson’s Chi-squared for ACSH and Fisher’s exact test for
comparisons involving phase 1at TGSH. Pairwise P values are only displayed if significant at p<0.05.

Pyvalue * <0.05 ** <0.01, *** <0.001



Odds Ratio for 28-day Mortality

C-index = 0.83 OR [95% CI]:
Phase 1 D I S— 1.19 [0.57-2.43]
Phase 2- —1— 1.33 [0.77-2.35]
Age » 1.01 [1.00-1.02]
Anesthesia type regional 1 — 0.59 [0.26-1.23]
Anesthesia type other & 0.66 [0.10-2.38]
General surgery - + 3.43 [0.85-23.3]
Orthopedic- L 2.13 [0.50-14.6]
Other procedure type - * 5.31[1.41-34.82] *
ASAZ - —1— 1.36 [0.74-2.53]
ASA3+ —_— 6.39 [3.42-12.08] ***
Surgery length (hours) - - 1.69 [1.43-1.99] ***
Emergency - — - 2.90 [1.67-5.18] ***
01 10 10.0

Odds ratios and 95% Cl

Figure 2. Multivariable logistic regression of 28-day perioperative mortality outcome adjusting for potential confounders.
Phase 1 and Phase 2 surgeries were not significantly associated with increased mortality when controlling for confounders.
Variables associated with mortality include ASA status 3 or more, emergency status, subspecialty surgery, and surgery length.
‘Other procedure type’ includes subspecialty surgeries: ENT, neurosurgery, cardiothoracic, urology, aphthalmology.

P-value ***<0.001, **<0.01, *< 0.05



