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Abstract

Objective: To study clinical presentation, disease severity, pregnancy complications,
and maternal outcomes in women affected with coronavirus disease 2019 (COVID-19)
during the third wave compared with the first and second waves of COVID-19.
Methods: A retrospective, observational cohort study was conducted among 2058
pregnant and postpartum women with COVID-19 admitted during three wave periods
at a tertiary care COVID-19-dedicated hospital.

Results: The number of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) -infected pregnant and postpartum women with symptoms of COVID-19 was
four times higher during the third wave compared with the first (odds ratio [OR] 4.6,
95% confidence interval [Cl] 3.5-6.0, P <0.001). There was a significantly lower pro-
portion of pregnant and postpartum women with moderate to severe COVID-19 dur-
ing the third wave (0.6%, 2/318) compared with those during the first wave (2.4%,
27/1143, P <0.001) and second wave (14.4%, 86/597, P <0.001). The intensive care/
high dependency unit admissions during the third wave were significantly lower
(2.5%, 8/318) than during the second wave (14.7%, 88/597; OR 0.2, 95% CI 0.1-0.3,
P <0.001) but similar to the first wave (2.4%, 27/1143).

Conclusions: Decreased severity of COVID-19, reduced maternal mortality, and mor-
bidity were reported in the third wave compared with the first wave and second wave
of COVID-19 in the Mumbai Metropolitan Region, India.

Trial Registration: The study is registered with the Clinical Trial Registry of India
(Registration no: CTRI/2020/05/025423).
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1 | INTRODUCTION

A new severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) variant B.1.1.529 (Omicron) was reported from South Africa
on November 24, 2021 and was declared as a variant of concern by
WHO on November 26, 2021.! The dramatic rise in the number of
COVID-19 cases caused by highly transmissible Omicron in South
Africa, the United Kingdom, and the USA was followed by a sudden
rise in coronavirus disease 2019 (COVID-19) cases reported in India
from mid-December 2021 onwards, indicating the beginning of the
third wave of the COVID-19 pandemic in India. As per the INSACOG
(Indian SARS-CoV-2 Genomics Consortium) report of January 3,
2022, the Omicron variant is in the phase of community transmission
in India, and was dominant in Mumbai as well as other metropolitan
regions.2 As of March 3, 2022, there were 42.9 million cases with
0.5 million deaths attributed to COVID-19 in India.® Pregnant and
postpartum women infected with SARS-CoV-2 were reported to have
adverse outcomes during the first and second waves of COVID-19
in India.* Moreover, the second wave of COVID-19 was associated
with a higher frequency of severe COVID-19 disease, intensive care
unit (ICU) or high dependency unit admission (HDU), and high mater-
nal mortality compared with the first wave in Mumbai Metropolitan
Region, India.’ To date, no information is available on the impact of
the third wave of COVID-19 on pregnant and postpartum women in
India. Here, we present data on clinical presentation, disease severity,
pregnancy complications, and maternal outcomes in women affected
with COVID-19 during the third wave in India and the comparative
analysis with the first and second waves of COVID-19.

2 | MATERIALS AND METHODS

We conducted a retrospective observational cohort study of preg-
nant and postpartum women with laboratory-confirmed SARS-
CoV-2, admitted to the BYL Nair Charitable Hospital (NH), Mumbai,
India. NH is one of the network hospitals of the PregCovid registry
and the only dedicated COVID-19 tertiary care hospital, during most
of the duration of all three waves catering to the most densely popu-
lated Mumbai Metropolitan Region (population 26 million).® Data
were analyzed for the three-wave periods: first wave, April 1, 2020
to January 31, 2021, second wave, February 1, 2021 to December
10, 2021; and third wave, December 18, 2021 to February 24, 2022
(Table 1). The hospital admission policy® was uniform during all three
waves of the COVID-19 pandemic period. The data were captured
as per the standardized data collection methods of the PregCovid
registry.” A total of 2058 pregnant and postpartum women with
COVID-19 were admitted during the first, second, and third waves of
COVID-19 at NH. The study was approved by the Ethics Committees
of NH (ECARP#2020-63) and ICMR-NIRRH (ICEC#2020-404).
The study is registered with the Clinical Trial Registry of India
(CTRI#2020-025423). A waiver of consent was granted by the in-
stitute ethics committees because the data were collected from the
medical case records of the pregnant women with COVID-19.

Data are presented as frequency (%) or median (interquartile range)
and odds ratio (OR) with 95% confidence interval (Cl). Fisher exact or
X2 test for categorical variables and Mann-Whitney U test for continu-
ous variables were applied for analysis of different waves of COVID-19
at the significance level of P <0.05. The statistical analysis was con-
ducted using SPSS Statistics Base 26.0 (IBM, Armonk, NY, USA).

3 | RESULTS

The Mumbai Metropolitan Region in Maharashtra, India experienced
three distinct waves of COVID-19 (Table 1; Figure 1). The median
age of pregnant and postpartum women admitted with SARS-CoV-2
infection during the third wave was significantly lower than the first
and second waves, respectively (P = 0.01, P = 0.001, respectively).
The numbers of SARS-CoV-2-infected pregnant and postpartum
women with symptoms of COVID-19 were four times higher during
the third wave compared with the first wave (OR 4.6, 95% Cl 3.5-
6.0, P <0.001). In contrast, there was a significantly lower propor-
tion of pregnant and postpartum women with moderate to severe
COVID-19 during the third wave (0.6%, 2/318) compared with those
during the first wave (2.4%, 27/1143, P <0.001) and second wave
(14.4%, 86/597, P <0.001). The ICU/HDU admissions during the
third wave were significantly lower (2.5%, 8/318) than those during
the second wave (14.7%, 88/597; OR 0.2, 95% C1 0.1-0.3, P <0.001)
but similar to the first wave (2.4%, 27/1143). One maternal death
was reported during the third wave up to February 24, 2022.

The proportion of pregnant and postpartum women with anemia
was significantly lower during the third wave (52.1%, 165/317) com-
pared with the second wave (59.6%, 356/597; OR 0.7, 95% CI 0.6-
1.0, P <0.02). The spontaneous preterm birth rate (per 1000 births)
was lower during the third wave (64.1%, 15/234) compared with the
second wave (106.9, 42/393) and first wave (81.5, 67/822); this dif-
ference did not reach statistical significance. The spontaneous abor-
tion rate (per 1000 births) was higher during the third wave (38.5)
than the first wave (26.8; P = 0.37) but significantly lower than the
second wave (76.3; P = 0.05).

The frequency of gestational diabetes mellitus in pregnant women
with SARS-CoV-2 infection was lower during the third wave (2.4%)
compared with those during the second wave (5.2%) (OR 0.4, 95%
Cl 0.2-1.0, P = 0.06). Eclampsia was three times higher during the
third wave compared with the second wave (OR 3.0, 95% Cl 0.8-11.5,
P = 0.01) and first wave (OR 3.7, 95% Cl 0.6-20.4, P = 0.13). There
were 6.3% (20/318) of pregnant women who received two doses of
either Covaxin or Covishield (ChAdOx1 nCoV-19) vaccines whereas
partial vaccination was reported in 6.3% (20/318) of pregnant women
admitted with COVID-19 at NH during the third wave of COVID-19.

4 | DISCUSSION

The third wave of the SARS-CoV-2 outbreak has spread with un-
paralleled speed in the Mumbai Metropolitan Region compared with



(sy1419 000T

Jad) a3ed suoiyoqge

500 (0T-2°0) 50 LEO (¢e-L0¥T 100°0> (€s-,T)0°€ (s'8€) 6 (€'92)0€ (8'92) ¢c snoauejuods
(sy3419 000T
Jad) a1eu yiiq
900 (0'T-€0) 90 9¢°0 ('T-%'0) 80 €10 (0C-60)¥'T (T¥9) ST (690T) ¢v (5°'78)£9  wuejaid snosuejuods
1454 €6€ ze8 sy3iq [ejol
0€'0 (¢'1-970)80 600 (0'7-90)8°0 60 (¢'1-£0) 60 (6€€) 6L (T'8¢g) S¥T (T'ov) vee U31q uealesad
= = = = = = €€T 18€ £08 AJaAIIap [B30L
29M ‘sisoudelp
6T-AINOD e
010 = 100°0> = 100°0> = (6€-5Tv€) 8¢ (6€-1€) 8¢ (6£-L€) 8¢ a3e |euolje}san
S213S11930eIRYD |BD14391SqO
4] (#'1-5°0)8°0 €60 (9'1-9'0)0°T ze0 (8'1-8°0)2'T (9912 (0'8) 8% (L9 LL wsiploJAy10dAH
160 (Le-€0)TT €€0 (09-5°0)8'T 1€°0 (L¥-90) LT €Ny (1)L (£0)8 4@SeasIp delpied
990 (€9-€0)¥'T 99°0 (TS-¥0 ¥'T 660< (ce-€0)0°T (60 ¢ (L0 v (£0)8 ewyise [elyouolg
440 (cz-00€0 (5 40) (9°e-1°0) ¥'0 1€0 (L¥-90) LT (€07 (1)L (£0)8 sny|jaw sa3aqelq
£8°0 (L¥-€0)TT 0,0 (L'2-20)8°0 970 (61-2°0) L0 (60 ¢ (8°0) S (TT)¥T  uoisusladAy duoiyd
200 (0'T-9°0) L0 800 (91T-0T) €T 100°0> (T-vyT LT (T°2S) L1€/59T (9°65) £65/95€ (r'9¥) 2rOT/¥8Y  (IP/31T> gH) BIWAUY
sanipiqiowo)
9.19A3S
100°0> (T0-00) 00 100°0> (€°0-00) T0 100°0> (8%-8T) 6C (90¢ (7'77) 98 (r'e) e pue 2)etapojN
(Gcy) GET (s2) 8¥T (8'TT) SET PIIN
6T-AIAOD 40 AjIanas
ST0 (ST-60CT 100°0> (09-5€) 9t 100°0> (67-T€)6€ (Tev) LeT (z6€) veT (Ty1) 29T dl3ewo3dwAg
(6'95) 18T (8'09) £9¢ (8°58) 186 dljewo}dwAsy
uoljejuasaud [eatul|d
100°0> - 100> - L0°0 - (62-¥2) 92 (Te-52)82 (0e-v2) L2 sieak a8y
HN e
padeuew uswom
wnyedjsod pue
8T¢ L6S €YTT  jueusaid jo -ou |ejol
salisla3oeleyd olydesSowaq
anjead (12 %S6) 4O anjeAd (12 %S6) ¥O anead (12 %S6) 4O (ccoz ‘ve (Tzoz (Tzoz ‘1€ 1a38wesed
| Asenuqaq 01 1Z0Z ‘0T 1oqwiadag 03  Asenuer 03 0Z0Z ‘T
: ‘8T 19qwiadaq)  TZOT ‘T Adeniqad) |Hdy) 9ABM 3s.114
AN_“ 9ABM PU0IIS ‘SA SABM PIIY | SABM 1S.1J “SA DABM pJIY L SABM ]1S.1J “SA ABM pU0ISS SABM pAIYL 9ABM pU0ISS
< (eIpU] ‘lequIniy
AMH ul 6T-AIAOD JO SOABM pUIY] pue ‘pu0odds }sdi) SulinNp uswom jueusdald Ul uoi3ddul Z-A0D-SY VS JO SOWO0DIINO0 pue ‘A}1ISASS 9seasIp ‘uoljeluasaud |edlul)d Jo sisAjeue aAljesedwo) T 379V.L




MAHAJAN ET AL.

1000
100>
100°0>

1540

€10

[450]

€L0

900

9

900

=
=

OBSTETRIC(

¢80

anjeA d

(€:0-0'0) 00
(€:0-00) 00
(€0-10) 20

(06-50)9T

(r'oz-90) L€

(cz-80)€T

(S'7-5°0) 60

(0'T-2°0) ¥'0

(T'T-T0)C0

(S'¥-1'0)8°0
(1D %56) 4O

144
140
£8°0

860

100

600

00

96°0

L0

9€0

anjeA d

(5'e-T°0) ¥'0
(9°€-0'0) ¥'0
(#'2-S0)T'T

(ST-€0)07T

(§'T1-8'0)0°C

(SC-60)5T

(8C-0T) L7

(¥'z-¥'0) 0T

(9°2-T0) 90

(0vT-v'0) €T
(12 %S6) 4O

100°0>
100°0>
100°0>

£L2°0

660

9¥°0

1000

1000

€00

LT°0

anjeA d

‘(uo13oeal uoIsnysuel) pey Jayjo ayj pue poddns d1dosjouol SuIpasU SSO| POO|] SAISSEW UM du0) 21d03a3 painidnt aiam om) pue
SISOUD]S |eJlIW J11eWNaYJ 919A3S SBM U0 (STYd) dwoapuAs Ayredojeydadua a|qisianal Jol1a3sod Ylm eisdwie|da Sem auo (UOIIE[IIUDA SAISEAUI PIPaaU 1910 ‘AN UO Sem pue y1iq||11s pey auo) eisdwe(ds
/eisduie|paaid 21935 03 A1epuod3s ewapa Aseuow|nd 219m OM} :AYISASS 6T-JIAQD O3 PAIE[3. JOU SJaM XIS J2U30 ‘6T-QIAOQD SIeIoPOLI SEM SUO SABM PIY} 9Y3 SulInp suolssiwpe NAH/NDI U818 40 IO,

‘wnauojladowsay +a3eysiowsy wniledysod +a3eyriowsy wniiedajue spnjoul suoijedjdwod d13eyslowsH,
"AyredoAwoip.ed wnyediiad +9seasip 14eay [e31US3UOD +95e9SIp 143y J11eWwNayJ S9pN|oul 9seasip Jelpied,
‘(93e3usdiad) Jaquinu se Jo (a8uel 3|13denbaalul) uelpaw se pajuasaud ale eyeq,

(5'€2-0'S) 60T
(8°02-5%) 96
(TTT-9Y) T2L

(S'1-€°0)90

(€v-¢0)80

(8'1-8°0)CT

(8C-C1) 61

(6€-€T1)€°C

(Ts-o1€e

(921-90)8C
(1D %56) 4O

WILEY-§

‘|

SABM PUOIIS "SA SABM PUIY |

SABM 3S41J "SA SABM PAIY L

OABM ]SI1} “SA 9ABM pU0I3S

(€'9) 0z
(€'9) 0z
€PT

(€0)T
(5°2) .8

(T2)9
(A4

(9'8) 5T

(61) €T

T6¢C

(s8)¢

(s8)¢

(zzoz ‘b2
AJenigag 01 1202
‘T 1aquiadaq)
aABM pAIY |

*Z SNJIABUOJIOD SWOIPUAS Alojelidsal 93nde a1aA3S ‘Z-A0D

(£'96) 8¢
(#°9) 8¢
(£¥1) 88

(€12
o)z

(£9)9¢

(9°8) 9%

(¢'5)8e

GES

(Teg)et

(cor) v

(Tzoz

‘0T 19qwiadag 01
120 ‘T Adenigay)
9ABM pu0d3s§

0

-SYVS ‘013el Sppo ‘YO ‘emdsoH a|qeieyd JieN TAG ‘HN Hun Aduapuadap ysiy/aied aalsuajul ‘NAH/NDI ‘ulgojSowsay ‘qH ‘6T0OZ SeasIp SNJIABUO0IOD ‘6T-AIAQD ‘[EAIDIUI 32USPIJUOD ‘|D) [SUOIBIAIGAY

61-dINOD

10§ UOI3BUIIIEA |Bl}led

61-dINOD 104

0 poleuddeA AR3e|dwo)

(L6)8
(£0)8
(e Le

(syiq
000T 43d) onjel
Ajljeraow |eulalen

a1kl Ajljere) ase)
suolssiwpe NAH/NDI

S2WO023IN0 pue A}IaA3S 4T-AIAOD

(Te)ee
(¥'0) s

(8°S) ¥9

(8'v) €S

(¥'2) 92

€0TT

(9v1)CT

(9€)¢

(Tzoz ‘1€
AJenuer 03 0Z0Z ‘T
|11dy) 9ABM 3S.14

,suoneoidwod
o13eyiowaH
eisdwe|d]
eisdwe|da
/elsdwe|da-ald
uolsuajiadAy
|euollelsan
snifjpw
S9)9qelp |euolle1san
Adueusaud
JO SY29M (QZ< J0J
u ‘suoijed|dwod
Adueudalid

(SyH1q 000T
Jad) a1ed yqqIis

(syriq
000T J42d) a1ed
Adueu3aud o1dojog

19)}2weled

(penupuod) T 379VL



MAHAJAN ET AL.

300 First wave

Second wave Third wave 18

No. of pregnant and postpartum women with COVID-19
z

== Admissions

mmModerate and severe COVID-19

I\ ' 16

Maternal mortality

9

— Maternal mortality

FIGURE 1 Timelines of the first, second, and third waves of coronavirus disease 2019 (COVID-19) in Mumbai Metropolitan Region, India.

the two earlier waves. Hospital admissions increased rapidly within
a period of 4weeks during the third wave of COVID-19. This exhib-
its a different transmission curve and epidemiologic profile from the
previous two waves of COVID-19 in India. During the first 4 weeks
of this new COVID-19 surge, we observed seven major differences
among pregnant and postpartum women with COVID-19 compared
with the earlier two waves: (1) women in the younger age group
were admitted during the third wave compared with the two earlier
waves of COVID-19; (2) the proportion of pregnant and postpartum
women with symptomatic COVID-19 was higher; (3) the propor-
tions of moderate-severe disease, ICU/HDU admissions, and mater-
nal mortality were lower compared with the earlier two waves; (4)
spontaneous preterm birth rate per 1000 births was lower during
the third wave compared with the earlier two waves; (5) spontane-
ous abortion rate per 1000 births was higher during the third wave
than the first wave but lower than in the second wave; (6) gestational
diabetes mellitus was lower during the third wave than the second
wave, and (7) eclampsia was higher during the third wave compared
with the two earlier waves. An important consideration in the inter-
pretation of these results is that these are early observations from a
single center representing a population of 26 million in the Mumbai
Metropolitan Region, India.

The higher proportion of symptomatic COVID-19 is likely due
to immune evasion and potential intrinsic increased transmissi-
bility of the new variant of concern, Omicron.® The decline in the
proportion of severe COVID-19 disease among pregnant and post-
partum women during the third wave in India was similar to that
in the general population as observed in South Africa.®? The rise
in symptomatic cases during the third wave could be the result of
multiple factors including increasing awareness of COVID-19 symp-
toms and early referral to the hospitals, better preparedness of the
COVID-19 hospitals with all specialties required to manage pregnant

women with COVID-19. The decline in severity of COVID-19 may
be attributed to the fact that Omicron causes less severe disease

1011 3nd Omicron infection is mainly limited to

compared with Delta
the upper respiratory tract.'>** However, more data are needed to
better understand the factors responsible for a higher number of
symptomatic cases and decline in severe COVID-19 cases during the
third wave of COVID-19.

Although the Government of India recommended the inclu-
sion of pregnant women in the COVID-19 vaccination schedule on
July 2, 2021, there is still hesitancy for vaccination leading to low
vaccination coverage in pregnant women; only 6.3% of pregnant
women were found to have two doses of vaccination during the
third wave.

Limitations of the study include the single-center study and the
non-availability of genome sequencing data to confirm the SARS-
CoV-2 variants during the three waves of the COVID-19 pandemic.
To conclude, early surveillance data indicate that the third wave is
associated with higher number of symptomatic cases, lower sever-
ity, and lower fatality among pregnant and postpartum women with
COVID-19.
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