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BACKGROUND

Although Omicron’s hospitalization rate and mortality rate decreased significantly in the immunocompetent population (Wang
B, et al. J Infect 2023; Maslo C, et al. JAMA 2022), it remains a fatal threat to patients with immunocompromised hematological
malignancies (HM) (Zhu X, et al. BJH 2023). The overall mortality rate of Omicron infection was 16.5% among hospitalized
HM patients according to the "EPICOVIDEHA survey report” (Blennow O, et al. AJH 2022), significantly higher than that
observed in the general population. The main cause of Omicron-related death in HMs was respiratory failure caused by
Omicron pneumonia and data showed that approximately 10% of HM patients develop Omicron pneumonia after infection
(Zhu X, et al. BJH 2023). However, little is known about the risk factors for Omicron pneumonia in HM patients after Omicron
infection.

METHODS

The data in this study comes from a registered multi-center, prospective, observational study during the latest Omicron wave in
Chongging, China (November 2022 to January 2023), of which the initial purpose was to investigate the neutralizing antibody
levels in HM patients after Omicron infection. Detailed information can be found on international clinical trials registry platform
(ICTRP) of world health organization (WHO) (https://trialsearch.who.int/) (No.ChiCTR2300071830) or the Chinese clinical trial
registry website (http://www.chictr.org.cn). Patients were enrolled at the time of diagnosis of SARS-CoV-2 infection. Immune
function stats, which was assessed by the counts of immune cells including neutrophils, total lymphocytes, CD4 (+) T cells,
B cells, NK cells, were measured at the time of enrollment. All patients were followed up once a week for a total of 6 weeks
after enrollment. During the period, chest CT scans were performed to determine Omicron pneumonia on patients with any
of the following characteristics: 1) Sustained high fever > 3 days; 2) Respiratory rate > 30 beats/minute; 3) Oxygen saturation
at rest < 93%; 4) PaO ,/FiO , < 300mmHg. The sequencing results were download from the Global Initiative on Sharing
Avian Influenza Data (GISAID) database (https://db.cngb.org/gisaid) to identify the potential SARS-CoV-2 strains present in
our patients. Risk factors were analysed by logistic univariate / multivariate regression methods.

RESULTS

Omicron subvariant BA.5.2.48 was speculated to be the dominant SARS-CoV-2 strain in our patients. A total of 475 HM patients
enrolled in this study. Omicron pneumonia was observed in 15.8% (75/475) of patients. In the Omicron pneumonia group,
patients had a median age of 58 years [IQR 48-69] and males accounting for 61.3%, 56 (74.7%) patients with a baseline disease
of lymphoma, 41 (54.7%) with disease status of active disease, 33 (44.0%) patients had no COVID-19 vaccination history, and
65 (86.7%) patients had received targeted chemotherapy; B/ CD4 (+) T/ NK-cell reduction rate were 49 (65.3%), 66 (88.0%) and
47 (62.7%), respectively. Risk factors associated with Omicron pneumonia included active disease status of HM at infection
(OR=3.42, 95% ClI: 1.59-7.37, P=0.002), (1-2) dose of COVID-19 vaccination (OR=2.55, 95% Cl: 1.28-5.10, P=0.008), no COVID-
19 vaccination history (OR=4.81, 95% Cl: 2.45-9.43, P<0.001), chemotherapy prior to infection <6 months (OR=2.58, 95% Cl:
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1.12-5.96, P=0.027), chemotherapy prior to infection > 6 months (OR=2.93, 95% Cl: 1.31-6.53, P=0.009) and NK-cell reduction
(< 150/pl) (OR=2.19, 95% CI: 1.27-3.79, P=0.005).

CONCLUSIONS

Our study investigated risk factors for Omicron pneumonia in HM patients after Omicron (BA.5.2.48) infection. Highlights that
HM patients with these risk factors, may be susceptible to lung involvement after Omicron infection and need to be taken
seriously in clinical practice.
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Table 1 Ch istics of | and no- ia group Table 2 Logistic and multi analyses of risk factors for Omicron
L ;
Variables Todal Noo-poenmonia  Poemmonia  Pvalue pucumonia in HM patients Univariable Multivariable
[N=475) (N=400) (N=T5} Variables OR (95% CI) Pvalue OR (95% CI) _ Pvalue
‘Age (years), n (%) 0.9% Age, years
<40 58(122) 9123 9(120) =40 !
060 MERY) 1B 36(E0) 4060 e e L
>60 188 (39.6) 158(39.5) 30{40.0) >60 1.03 (0.46-2.33) 0.936
Male sex, n (%) 170(587) 233 (58.3) 26(61.3) 0619 Male sex 114(0.69-1.88)  0.619
Baseline disease, 1 (%) 0950 Baseline disease
HL 430.0) 34(85) 9(12.0) HL 1
Aggressive Bocell NHL 183 (38.5) 157(39.3) 26(34.7) Aggressive B-cell NHL 0.63(0.27-145) 0276
Indolent B-cell NHL T9(16.6) 67(16.8) 12(16.0) Indolent B-cell NHL 0.68 (0.26-1.76) 0.424
HIV-related lymphoma 19{4.0) 16 (4.0) 3(40) HIV-related lymphoma 0.71(0.17-298)  0.638
T or NK/T-cell lymphoma 0i63) H(6.0) 6(8.0) T or NE/T-cell lymphoma 0.04(0.30-3.01) 0923
Multiple myeloma 72{152) 62(15.3) 10{13.3) Multiple myeloma 0.61(0.23-164) 0328
Myeloid cancer 42(88) 34(8.5) 8(10.7) Myeloid cancer 0.80(0.31-2.58) 0.828
ClL T(1.5) 6(L.5) 1(13) CLL 0,63 (0,07-5.92) 0.686
Disease stanss at infection, n (%) 0.130 Disease status at infection
Complete remission 110{232) 99{24.8) 1{14T) Complete remission 1
Partial remission 146 (30.7) 123(308) 23(30.7) Pantial remission L6B(0.78-3.62)  0.183
Active dissase 29 {46.1) 178 (44.3) 41(347) Active disease 207(L02421) 0044 342(159-737) 0002
Prior dose of vaccination, n (%) 0,001 Prior dose of vaccination
3 234(49.3) 214(533) 20(267) 3 1
12 127{26.7) 105(26.3) 2(293) 12 224(117-429)  0.015 255(1.28.5.10)  0.008
[] 114(24.0) 81(203) 33(44.0) 0 436(237-8.03)  <0.001 481(245943)  <0.001
Chemotherapy prior to infection, n (%) 0.014 Chemotherapy prior to infection
Unireated 122(25.7) 112{280) 10(13.3) Untreated I
<6 month 150(31.6) 127(318) 13(30.7) <6 months 203(093-445) 0077 258(L12-596) 0,027
> 6 month 203 (42.7) 161 (40.3) 42(36.0) > 6 months 292(141-607) 0004 293(131-653) 0,009
Anti-CD-20 moAb, n (%) 220(463) 190.(47.5) 30(400) 0233 Anti-CD-20 moAb 0.74(045-122) 0233
BTK inhibitor therapy, n (%) 46(9.7) 41(103) 5167 0340 BTK inhibitor therapy 063(0.24-1.64) 0340
Lenalidomide maintenance, n (%) 2348 n{s5) 1(13) 0.156 Lenalidomide maintenance 023(0.03-1.75) 0156
PD-I/PDLI inhibitor, n (%) 2144 18(4.5) 340 0847 PD-1/PD-L1 inhibitor 088(0.25-3.08) 0847
Proteasome inkibitor, n (%) (124 52(13.0) 7093 0379 Proteasome inhibitor 0.60(030-1.58) 0379
Auto-HSCT, 1 (%) 41(8.6) 35(88) 6(8.0) 0832 Auto-HSCT 091{037-224) 0832
Neutropenia*, n (%) 98(206) 9{19.8) 195 0 Neutropenia * L3B(078-245) 02N
Lymphopenia ®, n (%) 12(488) 19348.3) 05200 0551 Lymphopenia ® LIGIOTI-190) 0551
Bucell reduction ¢, n{%) 81(59.2) 232(58.0) 00653 0237 B-cell reduction © 1.36(082-228) 0237
CD4 (+) Tecell reduction , n (%) 378(79.6) 312(78.0) 66(830) 0053 CD4(+) T-cell reduction ¢ 207(0.99-432)  0.053 161(0.72-3.59) 0245
NK.cell reduction ®. n (%) 21946.1) 172(43.0) 47(62.7) 0.002 NE-cell reduction ® 223(1.343.70)  0.002 219(1.27-379)  0.005

* Absolute nentrophil count < 182 10°]L; * Absolute lymphocyte count < 1.1 10%L; ¢ Absolute B-cell count
< 90/uL; ¢ Absobute CD4(+) T-cell count < 630/L; © Absolute NK-cell count < 150L.

Fig.1 Sequencing results of 278 cases

from GISAID database.

 Absolute peatrophil count < 1.3 10°L; * Absolute lymphocyte count < 1.1 10°L; ¢ Absolute B-
cell count < 90VL; ¢ Absolute CD4(+) T-cell count < 680/uL; © Absolute NK-cell count < 150/L.,
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Fig.2 Forest plot of variables in univariate and multivariate analyses
of risk factors for Omicron pneumonia (n=75) in HMs

Figure 1
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