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Abstract

Background: Previous research has consistently shown the significant difference in
outcome between cancerous and non-cancerous patients with coronavirus disease 2019
(COVID-19). However, no studies have compared the clinical manifestation of
COVID-19 in hematologic cancers patients and solid cancers patients. Therefore, we
analyzed the outcome of COVID-19 patients with hematological cancer and primary

solid cancer worldwide through a meta-analysis and systematic review.

[Methods: TThis meta-analysis and systematic review included 20 articles with total of Commented [TF1]: Please Specify the methods used to
. . assess risk of bias in the included studies.
published between 2019 — January 2021 from [Pubmed and Google Scholar which fit )

) [Commented [MJ2R1]: done

our inclusion criteria. Newcastle Ottawa Score was used to assess the quality and bias
of included studies. The outcome measured were case-fatality rate and critical care
events| for COVID-19 patient with cancer and comorbidities.

[Results: (Critical care events and mortality were higher in the hematological than
primary solid cancer group (tRR] (Relative Risk)=1.22 & 1.65; p <0.001). Conversely,
mortality was lower in patients with two or fewer comorbidities (RR=0.57; p<0.001)
and patients under the 75 year old group (RR=0.53; p< 0.05).

Conclusions: Hematologic malignancy, age, and the number of comorbidities are

predictor factors for worse prognosis in COVID-19 infection.
Keywords COVID-19, cancer, outcome, oncology

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).! [It is shown that 2.1% of patients with confirmed
COVID-19 were reported also to have cancer.’> A meta-analysis revealed that the

mortality rate \for COVID-19 patients with cancer was Ql.l%. As many as 45.4% of

cancer patients with COVID-19 have severe or critical symptoms.? (Commented [MJ10R9: okay )
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Cancer patients are a uniquely susceptible population because most of these patients
may be in a suboptimal physical condition while also requiring cytotoxic drugs that can

reduce immunity. In addition to the symptoms of COVID-19, these patients' cancer

treatment may also Tbe delayed buring the pandemic.’ [Commented [TF11]: Ok as edited?
(Commented [MJ12R11]: okay

NN

Most observational studies have exposed that COVID-19 patients with cancer tended

to have worse prognosis compared to non cancerous COVID-19 patients.** Previous
research revealed that patients with hematologic cancers (HC) experienced more
severe COVID-19 symptoms and higher CFR (case fatality rate) side to those with solid
cancers (SC).® More severe manifestation and higher CFR are found in hematologic

cancer patients compared to solid cancer patients.

Previous research suggested that the presence of haematological malignancies may
reduce COVID-19 severity progression due to an attenuated inflammatory response.”$
Other studies have reported that solid tumors were a worse prognosis predictor.'®!! The
variation between studies and the lack of publications have encouraged us to analyze if
patients with hematologic cancer and those with solid tumors would fare differently in

the setting of COVID-19 infection.

METHODS
Study design
The PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analysis

Protocol) guidelines were used to guide this study. |

[Eligibility criteria

This review included clinical studies (clinical trial, retrospective, or prospective) of all
cancer patients who had COVID-19 infection based on polymerase chain reaction
(PCR) test. The article's year of publication was from 2019 to 2021 with English
language. For inclusion, the published articles must have had documentation of
COVID-19 infection in both solid cancer and hematological cancer patients.

Proceeding, commentaries, and editorials without a peer-review process were excluded.

Search strategy and database source

We systematically searched databases to identify eligible articles using PubMed and , [Commented [TF15]; January mentioned in the j

abstract - please check and ensure consistency.

Google Scholar for articles published from December 2019 to JanuaM 2021 ]usrirng” [Commented [MJ16R15]: Thanks we have resolve this)
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keywords our search strategy below (Table 1). We also researched references lists of

relevant articles to identify additional primary studies and minimize bias.

[Table 1. Search strategy\ for All Database Commented [TF17]: Please clarify if this was the
. search strategy for both databases or different? If
1 | (COVID-19) different, please provide both.

((COVID19) OR (coronavirus disease-19) OR (COVID-19 pandemic) OR (2019-SarSCoV
infection) OR (coronavirus disease 2019) OR (COVID-19 virus disease)

#1 OR #2

(Cancer)

5 | ((Neoplasm) OR (Neoplasm, Malignant) OR (Malignant Neoplasms) OR (Malignant
Neoplasm) OR (Neoplasms, Malignant) OR (Cancers) OR (Malignancy) OR (Malignancies)
OR (Tumor) OR (Tumors) OR (Cancer))

6 | #4 OR #5

7 | #3 AND #6

8 | ((Outcome) OR (Outcomes) OR (Clinical Outcome) OR (Clinical Outcomes) OR (COVID-
19-related Outcome) OR (coronavirus disease-19-related outcome) OR (COVID-19-related
Outcomes) OR (Coronavirus Disease-19-related Outcomes))

9 | #7 AND #8

‘ (Commented [MJ18R17]: This is for both database )

W

Study selection

All articles from the search strategy were screened further for eligibility. The titles and
abstracts were independently screened and reviewed by three authors (FP, AR, RM).
The workflow of the study selection can be seen on Figure 1. The article's technical
uncertainties were resolved through discussion between all authors (FP, AR, RM, JH,

RI, IB, MJ). Study assessment was based on the following criteria: 1) [published in

EnglishL 2) prospective or prospective study on cancer patients with COVD-19 Commented [TF19]: Indonesian also mentioned in

i . . . . Figure 1 - please clarify which languages you searched
infection; 3) sufficient data relating to PICO for.
(participants/interventions/comparisons/outcomes) criteria (Table 2) from COVID-19 (Commented [MJ20R19]: Itis only in English )

patients with hematological and primary solid cancer,

Data collection & study quality assessment

The data collected were demographic details (e.g., age, race, comorbidities),
type of cancer (primary solid tumors and hematological malignancy), patient's anti-
cancer therapies (described as surgery, chemotherapy, radiotherapy of
immunotherapy), clinical outcomes (developing severe events, hospitalization rates,
intensive care unit (ICU) admission rates, 30-days mortality rate and case-fatality rate).

Three authors (FP, AR, RM) extracted the data, jointly reconciled, and discussed

technical uncertainties. The authors then appraise the studies using the fNewcastle-

Ottawa scale (NOSD for cohort studies (Table 3).2

the scale.

. [Commented [TF22]: Please provide the reference to j

(Commented [MJ23R22]: done

Information Classification: General



Table 2. PICO (participants/interventions/comparisons/outcomes) criteria. COVID-
19=coronavirus disease 2019.

Patient Patients with COVID-19 infection
Intervention Hematological Cancer Patients
Comparison/ . . .
Control Primary Solid Cancer Patients

Death Rate or Case-fatality Rate in COVID-19 Patients with Cancer,
Critical Care Events Rate in COVID-19 Patients with Cancer, Death

Rate in COVID-19 Patients with Cancer and Multiple Comorbidities,
Death Rate in Elderly COVID-19 Patients with Cancer

Outcome

Table 3. The Newcastle-Ottawa scale for quality assessment of included studies

Author Selection Comparability  Exposure/outcome Total
Antrim 2020 * * ok * S Fe ok ok
Kuderer 2020 * %k * %k * %k 2. 8.2.2.2.8.8.8 .9
Dai 2020 %k * %k 0 8. 8.8.8.¢ ¢
deMelo 2020 * ok * ook k £.2.8.2.8.8
Ferrari 2021 * *k * %k Kk
Fillmore 2020 * * ok * ok £ 2.8.8.8.8
Jazieh 2020 * %k ** * %k Kk k ok
Lennard 2020 * %k * * 2. 8. 8.8.8.¢
Li 2020 * %k *x * %k 2. 2.8.8.8.8.9
Rivera 2020 * * * Yk k
Riithrich 2020 * ok ok ok * ok 1.2.8.2.8.2.8 .84
Sho‘;’g‘;‘yeh *x *x *x Fk kA A
Wang 2020 * %k * * %k 2. 8.2.8.8.9
Yang 2020 * %k *k * %k %k Kk k ke ke
Robilotti 2020 * * * * %k
de Joode 2020 * *k * Kk % %k ok k
Meng 2020 * * %k K %k 1 8.8.8.8 .8 84
Elkrief 2020 *k * * %k Kk k
Tremblay 2020 ** * * % %ok K
Stroppa 2020 * k * % * k ok kok ok ok
[Statistical analysis\ [Commented [TF24]: Please provide details of what }
o L . . . exact tests you performed.
The statistical analysis, including Cochran—-Mantel-Haenszel test (CMH), Risk Ratio, ‘[Commen ted [MJ25R24]: done )

Heterogenicity test, and funnel plotting were done using Statistical Package for the
Social Sciences (SPSS) 25, MedCalc Statistical Software version 19.3, and RevMan

version 5.4.
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RESULTS

Records identified through Records identified through other
PubMed database databases
(n = 650) (n = 8,260)

Records after removal of duplicates
(n=953)

Studies excluded after tittle and
abstract screening: (400)
Studies not in English
n=72)
Inaccessible studies
(n=12)

Only solid cancer or
haematologic diseases

Retrieved records (n=392)
n=77)

A4

A4

Excluded studies after full-text
review (n =57)

Records included in
qualitative analysis
(n=20)

v

Records included in
Meta-Analysis
(n=20)

[Figure 1 PRISMA fﬂowchart on search, screening, eligibility, and literature inclusion cascade

SYSTEMATIC REVIEW
COVID-19 severity and mortality in cancer patients

In 2020, DeMelo et al. reported that age, advanced malignancy stage, and
number of metastases were associated with clinical fragility and higher risk of death in
COVID-19 patients'®.

A previous study explained that COVID-19 symptoms in cancer patients ranged
from mild symptoms (55% of cases), which required outpatient management only

(fever, cough, fatigue, myalgia, etc.) to moderate to severe symptoms (45% of cases).

Information Classification: General

[Commented [TF26]: Please introduce this figure in the
text.

(Commented [MJ27R26]: done
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From these patients, 42% were admitted to the ICU.!° According to a study, a
complication such as secondary infection and acute respiratory distress syndrome
occurred in a majority of cancer patients (63%).* Another study in 2020 found that
patients with malignancy were prone to having COVID-19 with severe manifestation
(54% vs. 35%; P=0.003). The study mentioned that severe COVID-19 symptoms upon
admission are a significant risk of in-hospital death (Hazard Ratio=28.2).!! Two other
studies reported similar findings which support that cancer is associated with worse
outcome.!>13

Regarding type of cancer, Dai and colleagues reported the hematologic cancer
and lung cancer group had the highest and second highest severity and death rates
compared to other cancer groups. The patients with hematological malignancy have
reduced immunity and are more prone to infection, which can exacerbate COVID-19
infection®. Previous studies showed that leukemia, lymphoma, and myeloma as
hematological cancer groups could increase death rate, ICU admission, critical
manifestation, and invasive mechanical ventilation requirement.?

Previous study showed that patients with and without cancer had similar
COVID-19 severity. In the said study, the hematological and solid tumors groups
showed non-significant trends for immediate manifestation of severe events
(hematological group cohort = 30% vs. solid group cohort = 61.4%).! However,
another study from Canada investigated 252 cancer patients with COVID-19 and
showed that 28% of adult patients had a high mortality rate, whereas none of the
patients in the pediatric cohort had a significant illness. In hospital-acquired patients

with COVID-19, overall survival (OS) was shorter than those with community-

acquired infection.!” Similarly, | study from the UK reported that patients with

hematological cancer have a greater risk of severe COVID-19 clinical manifestation, (Commented [M)30R29]: done

which needs more intensive supportive interventions and poses a greater risk of death
than non-cancer patients.” Tremblay and colleagues explained that the hematologic
malignancies group of patients might be vulnerable to COVID-19. The preliminary
study also suggests that hematological cancer patients have higher mortality than the
general population.'®
Anti-cancer treatment-related outcome

Different cancer treatments including surgical, radiotherapy and COVID-19-
specific medication done within 60 days before COVID-19 infection did not affect the

death risk.!® Two studies reported an increased death rate in patients who received
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immunotherapy’ surgery and chemotherapy %!°. Robilloti demonstrated that lung cancer
patients treated with immune checkpoint inhibitors (ICI) correlated with worse
COVID-19 infection outcomes.'” On the other hand, patients with lung cancer who had

COVID-19 had better outcomes despite having immunotherapy.'?

COVID-19 treatment-related outcome

Rivera et al. analyzed the treatments of COVID-19 in patients with cancer. High-
dose corticosteroids combined with other therapies were correlated to higher mortality
than positive and negative controls. Hydroxychloroquine combined with other drugs
also demonstrated similar results, in which when combined, the risk of all-cause
mortality every 30-day was increased when compared with the positive control
(OR=2.15). On the other hand, remdesivir showed potential benefit as lower 30-day
all-cause mortality compared to positive group (OR=0.41)".
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METAANALYSIS
Table 4. Studies summary

Age Type of Cancer Case-fatality Rate
Author Country Type of Study (Median Hematological Primary Solid  Hematological = Primary Solid
years) Cancer (%) Cancer (%) Cancer (%) Cancer (%)
Antrim 20207 us Retrospective Study 60.5 11 36 3 2
Kuderer 2020% US, Canada, Spain Retrospective Study 66 204 728 24 76
Dai 20208 China Retrospective Study 64 9 96 3 6
deMelo 2020'° Brazil Retrospective Study 67.5 34 138 8 52
Ferrari 2021"! Brazil Retrospective Study 61 31 167 5 33
Fillmore 2020%° Us Prospective Study 65 176 1483 30 200
Jazieh 2020% Saudi Arab Retrospective Study 66 9 10 9 7
Lennard 2020° UK Prospective Study 70 224 801 81 229
Li 20202 China Prospective Study 63 9 50 2 16
Rivera 2020" us Retrospective Study 67 470 1781 N/A N/A
Riithrich 2020%° Germany Retrospective Study N/A 124 256 31 156
Sho2u (;';grllsyeh Germany Retrospective Study 73 10 29 8 23
Wang 2020%7 us Retrospective Study 41.5 170 640 N/A N/A
Yang 2020* China Retrospective Study 63 22 183 9 31
Robilotti 20207 China, Italy Retrospective Study 64 102 321 N/A N/A
de Joode 2020 Dutch Prospective Study 70 111 208 43 62
Meng 2020" China Retrospective Study 64.5 16 92 8 24
Elkrief 2020'° Canada Retrospective Study 73 66 179 N/A N/A
Tremblay 2020'® us Prospective Study 69 14 10 N/A N/A
Stroppa 2020 Italy Retrospective Study 67 2 22 2 7

Case-fatality rate

In total, 14 studies included detailed case fatality rates of hematological cancer
and primary solid cancer groups. Overall, the case-fatality rate in the hematological
cancer group was 1.22 fold higher than the primary solid cancer group (263/976 vs.
852/4373; RR 1.22; CI 95% [1.08-1.37]; P<0.001) (Figure 2).
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Hematologic Solid Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%C| M-H, Fixed, 95% CI
Antrim 2020 3 11 2 36 0.3% 4.91(0.94, 25.74|

Dal 2020 3 a 6 96 0.3% 5.3311.80,17.81]

de Joode 2020 a3 111 62 208 12.9% 1.30 [0.95, 1.78| ™~
deMelo 2020 8 34 52 138 6.2% 0.62[0.33,1.19] T

Ferran 2021 5 E3 | 33 167 ERE 0.82 [0.35, 1.93| =
Fillmore 2020 30 176 200 1483 12.7% 1.26 (0.89, 1.79] ="
Jazieh 2020 2 9 7 10 2.0%  1.39(0.91,2.14] A
Kuderar 2020 24 167 76 BS54 93% 1.24 [0.81, 1.8Y] =
Lennard 2020 81 224 229 801 29.9% 1.26(1.03, 1.55] -
L2020 2 9 14 50 1.3% 0.79{0.22, 2.91] R— p——
Meng 2020 8 16 24 92 21%  1.92(1.05,3.49] e
Ruthrich 2020 3l 156 88 440 13.8% D.99 [0.69, 1.43] -
Shoumariyah 2020 8 10 23 29 3.5% 101 [0.70, 1.45] —
Swoppa 2020 2 2 722 0.5% 2.56(1.1%8,5.55]

Yang 2020 9 22 31 183 2.0% 2.41[1.33, 4.38] - e
Total (95% CI) 987 4409 1000%  1.23[1.09, 1.3§ L]

Total evants 266 854

Heterogensity: Chi* = 27.40. df = 14 ® = 0.02); I = 49% oo o 100

H : Chit 0.df =1 10
Test for overall effect: 2 = 3.47 (P = 0,0005) Favours [Hematologic] Favours {Solid]

Figure 2. Case-fatality rate in hematological vs primary solid cancer patients

M—H=[Mantel Haenszel

forest plot. Cl=confidence interval, df=degrees of freedom,

Method ‘ [Commented [MJ32R31]: done

We performed two sub-analyses on case-fatality rate, to determine the

correlation with comorbidities and age. [Two studies |provided data on the patients'

comorbidites (two or less comorbidities and more than two comorbidities group).!®* (Commented [M)34R33]: done

Overall, the case-fatality rate in patients with two or fewer comorbidities group was
0.57 fold lower than patients with more than two comorbidities group (97/694 vs.
65/327; RR 0.57; CI 95% [0.42-0.76]; P<0.001) (Figure 3). We also calculated the
pooled proportion of case-fatality rate in the cardiovascular disease group (42.5%)
(Figure 4), hypertension (36.8%) (Figure 5), and diabetes mellitus (36,8%) (Figure 6),

as those three were deemed the most prevalent comorbidities.

2orless More than 2 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
deMelo 2020 40 129 10 18 19.8% 0.56[0.34, 0.91] ——
Kuderer 2020 57 565 55 309 80.2% 0.57[0.40, 0.80] E 3
Total (95% CI) 694 327 100.0% 0.57 [0.42, 0.76] <&
Total events 97 65
Heterogeneity. Chi? = 0.00, df = 1 (P = 0.96); I = 0% [ + + {

0.01 0.1 1 10 100

Test for overall effect: Z = 3.83 (P = 0.0001) Favours [2 or less] Favours [More than 2]

Figure 3. Case-fatality rate with multiple comorbidities in both cancer groups

forest plot
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Figure 4. Case Fatality Rate in patients with cardiovascular comorbid
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Figure 5. Case Fatality Rate in patients with hypertension
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Figure 6. Death event in patients with diabetes mellitus

In total, six studies included detailed data of elderly patients (under 75 y.o. and

75 y.o. or older) in both cancer groups. Overall, the rate of death in patients under 75

y.o. group was 0.53 fold lower than patients under 75 y.o. group (250/1350 vs. 154/465;

RR 0.53; CI 95% [0.36-0.80]; P=0.002) (Figure 7).

Under 75 yo 75 yo and older Risk Ratio Risk Ratio
Study or Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
de Joode 2020 86 253 56 123 24.0% 0.75 [0.58, 0.97] —-—
deMelo 2020 48 150 12 22 19.9% 0.59[0.38, 0.92] —
Kuderer 2020 51 649 70 279 22.5% 0.31[0.22, 0.44] —.—
Meng 2020 25 95 7 14 16.1% 0.53[0.28, 0.98] —
Stroppa 2020 3 14 6 11 8.3% 0.39[0.13, 1.23] -
‘Yang 2020 37 189 3 16 9.2% 1.04[0.36, 3.01] I e—
Total (95% CI) 1350 465 100.0% 0.54 [0.36, 0.80) -
Total events 250 154
Heterogeneity: Tau? = 0.15; Chi? = 18.58, df = 5 (P = 0.002); I = 73% + + 4

Test for overall effect: Z = 3.04 (P = 0.002)

0.1 10
Favours [Under 75 yo] Favours [75 yo and older]

Figure 7. Case-fatality rate in elderly patients in both cancer groups forest plot

Critical care events rate

Overall, five studies included detailed data of patients who developed critical

events in the hematological and primary solid cancer groups separately. Overall, the

rate of critical care events in the hematological cancer group was 1.65 fold higher than
the primary solid cancer group (140/371 vs. 585/2312; RR 1.65; CI 95% [1.22-2.23];
P=0.001) (Figure 8).
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Hematologic Solid Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Dai 2020 4 9 12 96 9.1% 3.56[1.44, 8.76]

Fillmore 2020 62 176 400 1483 36.7% 1.21[1.05, 1.62] ol

Kuderer 2020 65 167 148 654 35.4% 1.72[1.36, 2.18] -

Li 2020 2 9 16 50 5.0% 0.69[0.19, 2.52) R

Shoumariyeh 2020 7 10 9 29 13.9% 2.26[1.15, 4.44] —_—

Total (95% CI) 371 2312 100.0% 1.65 [1.22, 2.23] L 2

Total events 140 585

Heterogeneity. Tau? = 0.05; Chi? = 9.11, df = 4 (P = 0.06); I* = 56% 100'

. 0.1 10
Test for overall effect: Z = 3.23 (P = 0.001) Favours [Hematologic] Favours [Solid]

Figure 8. Critical care events rate in hematological cancer vs primary solid cancer

patients forest plot

DISCUSSION

To our best knowledge, the severity of COVID-19 can be worsened by cancer.
The risk of death may also increase due to cancer. Patients with hematologic
malignancy have an immunocompromised state which may induce co-infection and
thus aggravate COVID-19 clinical presentation.*>#'417. Our meta-analysis shows that
the rate of mortality and critical care events were higher in the hematologic group than
in the primary solid cancer group. At the same time, the case-fatality is higher in
patients who had more than two comorbidities and patients aged 75 or older. Thus, our
analysis showed a tendency toward publication bias for case-fatality rate (P=0.03)

(Figure 9) likely to the presence of small sample size studies.
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Figure 9. Case-fatality rate in both cancer groups proportional study funnel plot

Our analysis on critical care events seemed to differ from the rest of the study.
The COVID-19 diagnosis hest might cause this as both PCR and anti-SARS-CoV-2

IgG/IgM antibody tests'? were used in Li's study, whereas other studies included in the
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meta-analysis only used PCR for diagnostic testing. Moreover, This was etrospective
study with relatively few subjects yet with an enormous number of controls.'?
The hematological cancer group had more severe COVID-19 manifestation.'?

However, this finding requires further verification through multi-center studies. [Based

study. Or change wording to “Based on a previous study”

on a previous studyL delaying surgery or chemotherapy for patients with cancer during [Commented [TF37]: Please clarify which previous }
the COVID-19 pandemic is not required, especially in areas with fewer COVID-19 ]

‘(Commented [MJ38R37]: okay

patients. !

From our review, several studies from China, Europe, and North America
reported that cancer patients with COVID-19 infection who received chemotherapy,
immunotherapy, and ICI treatment had a higher death risk*>%17:20, A meta-analysis in
the US reported that active cytotoxic chemotherapy was associated with a high risk of
adverse outcomes from COVID-19 2!, At the same time, Stroppa et al. revealed a better
prognosis of COVID-19-infected lung cancer patients treated with immunotherapy'4.
Similarly, Fillmore et al. reported a lower risk of infection was correlated with ICI
treatment!'*. A meta-analysis by Yekediiz et al. revealed that cancer treatment was not
associated with severity and mortality risk of COVID-19 within the last 30 days before
diagnosis?2.

A COVID-19 and Cancer Consortium Cohort Study in US revealed that

corticosteroids and hydroxychloroquine.

corticosteroids in high dose administration combined with any other therapied,l and [Commented [TF39]: Comma here OK? To separate }
hydroxychloroquine combined with other drugs or given alone were associated with )

(Commented [MJ40R39]: okay

higher 30-day all-cause mortality risk in cancer patients with COVID-19 infection.
While remdesivir has shown to be a potential treatment, the all-cause mortality rate in

30 days decreases '°.

Conclusion

Hematological malignancy, elder age (75 years) and the number of
comorbidities are predictors for worse prognosis in COVID-19 infection. The therapy
protocol for cancer patients with COVID-19 infection and COVID-19 therapy is still
debatable. Future research needs to evaluate these treatments in prospective
randomized controlled trials (RCTs), address disparities, and promote studies

evaluating potential anti-COVID-19 therapies.
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the review processes used.

[Limitations\ [Commented [TF41]: Please Discuss any limitations of }
There were missing data points from some studies. Given these limitations, we )

(Commented [MJ42R41]: done

encourage conducting multi-center registries (web/ online-based) to obtain all the data
from every individual case of cancer patients with COVID-19 infection. The review
section may also influenced of the authors' personal viewpoints, gaps in literature
searching practices that may lead to the omission of relevant research, errors in the

translation of data from the primary literature to summarization in the review.

Data availability

Underlying data

All data underlying the results are available as part of the article and no additional
source data are required. Reporting guidelines

Figshare: PRISMA checklist for 'Comparison of Clinical Outcome in Hematological
Cancer Compared to Primary Solid Cancer Patients With COVID-19 Infection: a
Systematic Review and Meta-Analysis, https://doi.org/10.6084/m9.figshare.17122541

Data are available under the terms of the Creative Commons Attribution 4.0
International license (CC-BY 4.0).
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Dear Joni

Clinical outcomes of COVID-19 patients with solid and hematological cancer: a meta-analysis and systematic review
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo Rl and Al Farabi MJ

Please click here to download the PDF proof of your F1000Research article.
Note: Reference 9 is not cited in text, and references are not in sequential order, please check.

Please look through the article and let me know if it requires any corrections or if you are happy for it to be published as it is.
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e All author names are spelled correctly

e Authors are listed in the correct order

o Affiliations for all authors are accurate
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¢ All links within the article are working, and correct

Please note that connecting an ORCID account to F1000Research requires the account holder to sign in to both
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at this stage.

If there are any outstanding queries on your reviewer suggestions, then we will be in touch with you shortly.
Best regards,

Manahil
The Editorial Team, F1000Research
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Mot observational studies have axposed that COYID- 19 potfenes with concer tend o huve worse prognosts compared
o non-cancerous COVID: 1Y patients, ~ Previous research revealed that patients with hematologie cancers (HU)
experieneed more severe COVID-19 symptoms ond higher CFR (case fatality rate) side 1o those with solid cancers
{SCL" Moge severe manifestation and higher CFR are found 1 hemetologic cancer patients compared to solid cancer
parients.

Previous research has suggested that the presence of haemotologicel mahgnancies may reduce COVIDR-19 seventy
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paticnts with hemasologic cancer and those with sobid tumers would fare differently in the setting of COVID-1% infection.

RMath~ade

[Kutipan teks disembunyikan]

Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com> 6 Februari 2022 10.00

Kepada: production@f1000research.com

Dear Editorial team?
May i know when the article will be published?

Is there anything else that i need to do?
Best regards

Joni
[Kutipan teks disembunyikan]

F1000.Production.Research <production.research@f1000.com> 7 Februari 2022 19.12

Kepada: Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com>

Dear Joni,

Thanks for the email. Looking at your article, it looks like you need to suggest some potential peer reviewers to invite
to review the article. We cannot publish unless our peer review team are able to approve a set of 5 suitable reviewers
suggested by yourselves. You can read more about how to suggest reviewers here: https://f1000research.com/for-
authors/tips-for-finding-referees.

Many thanks,

Jess
Jess Fenn

Production Editor

https://mail.google.com/mail/u/2/?ik=9d16eb5b15& view=pt&search=all&permthid=thread-f%3A1722387607818697201 &simpl=msg-f%3A172238760781869...

2/5


https://f1000research.com/for-authors/tips-for-finding-referees

6/25/22,2:05 PM Gmail - Article 76143 - Query

E jessica.fenn@f1000.com

F1000

240 Blackfriars Rd
London SE1 8BF

www.f1000.com

F1O00

From: Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com>
Sent: 06 February 2022 03:00

To: F1000Research.Production <production@F1000Research.com>
Subject: Re: Article 76143 - Query

Dear Editorial team?

May i know when the article will be published?

Is there anything else that i need to do?

Best regards

Joni

Pada tanggal Jum, 21 Jan 2022 pukul 10.34 Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com> menulis:
Dear Editorial Team
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Best Regards

Joni
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thatthe meeraliny rate Tor COVID-19 paticaes with conces was 2015 As many a5 25 4% of ¢oncer poticnts with COWVID-
149 Brive sesvere o crabical symplborms

Cancer palienls are § uniquely susceptible population because most of these patams may be in a suboplimal physical
comdinien while also reguinng cytotoxic drugs that can redvee smmuomty. In-addition 1o the symptams of COYIE-19,
these paticats' cancer treatment may also be delayed during the pandemic

Most ohservational studies have exposed that COVITI-19 patients with cancer tend to have worse prognosis compared
to non-cancerous COVID-19 patients.'” Previous ressarch revealed that patients with hematologic cancers (HCO)
experienced more severe COVIDTY symptoms and higher CFR {ease Inmlity rate) side 1o those with solid concers
L5 More severe manifestation aod higher CFR are found in bematologic cancer pasients compared o solid cancer
putieTits

Previous research has suggpested that the presence ol haematological malignancies may reduce COVID-19 seventy
progression due wooan pienusted inflammatory rc‘-']'umm:." Cither studies huve reportid that solid tumors werd o worse
progooss predicior " This varianon hetwesn studies and the Tick of publiciions hive encoumged us o anilye if
paticnts with hemarologic cancer and those with solid tomors would fase differeatly o the setting of COVID- |9 infection.
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Pada tanggal Rab, 19 Jan 2022 pukul 19.53 <production@f1000research.com> menulis:

Dear Joni

Clinical outcomes of COVID-19 patients with solid and hematological cancer: a meta-analysis and
systematic review
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo RI and Al Farabi MJ]

Please click here to download the PDF proof of your F1000Research article.
Note: Reference 9 is not cited in text, and references are not in sequential order, please check.

Please look through the article and let me know if it requires any corrections or if you are happy for it to
be published as it is. Please also confirm the following details are correct:

¢ All author names are spelled correctly

e Authors are listed in the correct order

o Affiliations for all authors are accurate

e The information in the Copyright section is correct
e All figures and figure legends are correct

¢ All external files, including data files are correct

¢ All links within the article are working, and correct

Please note that connecting an ORCID account to F1000Research requires the account holder to sign in to
both F1000Research and ORCID, therefore it isn't possible for us to add ORCID badges for your co-
authors on their behalf. When the article is published, they will receive an email encouraging them to
connect their ORCID account to F1000Research. If they do this, their ORCID badge will be displayed next
to their name.

Corrections at this stage may require further typesetting and therefore cause some delays. If any

corrections are necessary, please mark them directly on the PDF file using the commenting and markup
tools in software such as Adobe Reader.
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Please return your proof corrections to us via email - please note that after the article has been published,
any requests for minor corrections will only be considered on a case-by-case basis. Therefore, we
encourage you to check your proofs carefully at this stage.

If there are any outstanding queries on your reviewer suggestions, then we will be in touch with you
shortly.

Best regards,

Manahil
The Editorial Team, F1000Research

F1000Research is the trading name of F1000 Research Limited. This e-mail is confidential and should not be
used by anyone who is not the original intended recipient. If you are not the intended recipient, you are hereby
notified that any disclosure, distribution, copying or use of this message or taking any action in reliance on the
contents of it is strictly prohibited. If you have received this electronic message in error, please destroy it
immediately, and notify the sender. F1000 Research Limited does not accept liability for any statements made
which are clearly the sender's own and not expressly made on behalf of F1000 Research Limited. No contracts
may be concluded on behalf of F1000 Research Limited by means of e-mail communication. F1000 Research
Limited is Registered in England and Wales with Company Number 8322928, Registered Office Howick Place,
London SW1P 1WG, UK.
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Dear F1000 Team

Thank you very much for your response
| have added the reviewer

Hopefully this will be sufficient

Best Regards

Joni
[Kutipan teks disembunyikan]
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Introduction
Coronavirus disease 2019 (COVID-19) 1s caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)."It
is shown that 2.1% of patients with confirmed COVID-19 were reported also to have cancer.” A meta-analysis revealed
that the mortality rate for COVID-19 patients with cancer was 21.1%. As many as 45.4% of cancer patients with COVID-
19 have severe or critical symptoms.”

Cancer patients are a uniquely susceptible population because most ot these patients may be in a suboptimal physical
condition while also requiring cytotoxic drugs that can reduce immunity. In addition to the symptoms ot COVID-19,
these patients' cancer treatment may also be delayed during the pandemic.”

Most observational studies have exposed that COVID-19 patients with cancer tend to have worse prognosis compared
to non-cancerous COVID-19 patients. ™ Previous research revealed that patients with hematologic cancers (HC)
experienced more severe COVID-19 symptoms and higher CFR (case fatality rate) side to those with solid cancers
(SC).” More severe manifestation and higher CFR are found in hematologic cancer patients compared to solid cancer
patients.

Previous research has suggested that the presence of haematological malignancies may reduce COVID-19 severity
progression due to an attenuated inflammatory response.””" Other studies have reported that solid tumors were a worse
prognosis predictor.’ * ' The variation between studies and the lack of publications have encouraged us to analyze if
patients with hematologic cancer and those with solid tumors would fare differently in the setting of COVID-19 infection.

RMatharde
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experienced more severe COVID-19 symptoms and higher CFR (case fatality rate) side to those with solid cancers
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Systematic Review and Meta-Analysis

Joni Wahyuhadi"', Fadhillah Putri Rusdi', 1 G. M. Aswin R. Ranuh’, Rizki Meizikri',
Irwan Barlian ImmadocfElq'. Rahadian Indaro Susilo', Makhyan Jibril Al-Farabi®
Mepartment of Neurnsurizery, Faculty of Medicing, Universitss Airkngga, Dr. Soetomo Generil Academic
Hospital, Surabaya, Indonesia

Department of Cardiology and Vascular Medicine, Faculty of Medicme, Universitas Airlangga, Dr. Soetomo
General Academac Hospital, Surabaya, Indonesia

Cormesponding Author: Jom Wahyohsdi @ joniwahyouhadi rsodsoetomo@omall com

Background Reports have consistently shown the significant ontcome difference
between cancerous and nnn-carﬁmm COVID-19-infected patients. The majority of
observational studigs reported worse outcomes in patients with Cancer. However,
studies comparing the clinical course of COVID-19 in patients with hematologie
cancers to patients with solid cancers are still limired. Therefore, the authors decided to
study the overall outcome of COVID-19 patients w hematological Cancer and
primiary solid Cancer all around the world through o systematic review and meta-
analysis

Methods This systematic review and mera-analysis included articles published
between 2019 — Junuary 2021 from PubMed. Medline, Embase. and Google Schol;
The outcome measured was death rate or case-fatality rate and critical care rate in
COVID-19 patiems with cancer, multiple comorbities and elderdy.

Results mortality and eritical care events were higher in the hematological than primary
solid cancer group (RE=1 .22 & 1.65). Conversely. mortality was lower in patients with
2 or fewer comorbidities group (RR=0.57) and in patients under 75 vo. group
(RR=0.53).

Conclusion Hematologic maljggancy . age and number of comaorbiditics are predictor
factors for worse prognosis in COVID- 19 infection.

Keywords COVID-149. Cancer. outcome. oncology

TI!DDU[‘.’[‘IUN

Coronavirus disease 2019 (COVID-19) Pneumonia is an infectious disease caused by
chcrﬁcute Respiratory Syndrome Corona Virus-2 (SARS-CoV-21.! A proportion of
2.1% ol patients gh conlirmed COVID-19 were reported to have Cancer. A meta-
amalysis reported that the mortality in cancer patients with COVID-19 was 21 1% As




many a5 454% of cancer patients with COVID-19 experience severe or crilical
symptoms,*

Cancer patients are a uniquely susceptible population because mos: of these patients
may be in a suboptigaal physical condition while also requiring cytotoxic drugs thit can
reduce immunity. In addition to the problem of COVID-19, these patients may also
réceive cancer treatment delajﬁuring this pandemic.”

The majority of observational studies have shown that CCI'VEL 19 patients with Cancer
tended to fare worse*® Previous research revealed that patients with hematologic
eancers (HC) have mare severe COVID-19 .i),fmpmmsﬁd higher CFR (Case Fatality
Rate) compared to those with solid cancers (SC)." Some authors. however, have
suggested that some patients with hematologic malignancies might be “protected” from
severe COVID-1¢ morbidity due o an artenuated inflammatory response.’® Other
studics have reported that solid tumors were & worse prognosis predictor.™" The
variation between studies and the lack of publications have encouraged usglg develop
prognosis for the patient with hematonlogic Cancer and the solid mmor with COVID-19

infection.

MATERIAL AND METHODS

General information and literature search strategy

Study selection was carried out based on FRISMA (Preferred Reporting lremy for
Svstemanie Review and Meta-Analysis Protocoly method guideline. The data was
collected from PubMed. Medline, Embase and Google Scholar.

Eligihilia:riteﬁa

Articles included in this review were clinical studies (Clinical trial, retrospegdve. or
prospective) of cancer patients without the restriction of age or race who had COVID-
19 infection based on polymerase Eﬂil‘l reaction (PCR) test. All adult and pediatric
patients are included in this review. Articles were uecepted for this review il they were
written in English or Bahasa The article's vear of publication is from 2019 ta 2020.
For inclusion. the published articles must have had documentation of COVID-19
infection in both bUli(Eﬂ!lﬂdf and hematological cancer patients.

Proceeding articles, editorials, commentaries, or publications without peer-review
process were excluded. Further excluded were all clinical studies on COVID-19-related

Outcomes in remission cancer patients.




Information Source and Search Strategy

We conducted a systematic search for the literature to identify relevant articles using
PubMed, Medline, Embase and Google Scholar [or articles published rom December
2019 to June 2020 using keywords our search strategy below (Table 1) We also
researched references listed in relevant articles to identify additional primary studies

and minimal bias.

le 1. Search stratezy

I (COVID-19)

2 (COVIDIG)y OR (COVID- 19 pandemic) OR (COVID-19 virus disease) OR (20]2-nCoV
infection) OR (coronavirus disease 2019) OR (coronavirus dissase-1%) OR (20 9-nCoV
disease) OR (COVID-19 virus infection )

3 | &) OR #2

(@lncer)

3 | ({Neoplasm) OR (Tumers) OR (Tumor) OR (Cancer) OR (Cancers) OR (Malignaney) OR
(Mulignancies)y OR (Malignant Neoplasms) OR (Malignant Neoplasm) OR (Neoplasm.
Malignant) OR {Neoplasms. Malignant})

6 | #4 OR 43

7 | 4BEAND #6

8 | ((Outcome) OR (Ouicomes) OR (Clinical Outcome) OR (Clinical (Eomes) OR (COVID-
19-reksted Outcome) OR (coronavirus disease-1Y-related ontwcome ) OR (COVID-1%-related
Outcomes) OR (Comnavirus Disease- [Y-related Outoomes )

9 | #TAND#E

d}r Selection

All potentially included articles were screzned in two stapes for eligibility. In
the first stage of assessment. the titles and abstracts of thggpotentially pertinent articles
were screened independently by three authors. The full text was m!rirﬁl and
independently reviewed by the same authors in the second stage ﬁw_‘ ssment for those
abstracts that met the inclusion criteria. In addition. the article’s technical uncertainties

were discussed and resolved between review authors.

Data Collection & Study Quality Assessment

The data collection protocol was discussed ind agreed upon before the project's
start. The extracted data included bibliographic data, demographic details of the
COVID-19-confirmed putients (2.g.. age. race, comorbidities ). type of Cancer (primary
solid tumors and hematological malignancy ). patient’s anti-cancer therapies (described
as surgery, chemotherapy. radiotherapy of immuonotherapy), clinical oufcomes
(developing into severe events, hospitalization rates, ICU admission rates, 30-days

IIH‘.II'{Illil}' rate and case-fatality rate). All medical consequences and conclusion were




recorded. Three authors independently extracted the duta from the selected studies. The
data were jointly reconciled, the disputes and technical uncertainties were discussed
and resolved between review authors. After collecting thﬁu{a. we appraised the studies
according to the evidence level using data evaluation using Newcastle-Ottawa scale
(NOS) for cohort studizs ( Table 3). From all included studies. there are 15 retrospective
studies and 5 prospective studies (Table 4). Further studies assessment was basﬁnn
the [ollowing criteria: 1) published in english, 2) Retrospective. or progpective siudy
on cancer patients with COVD-19 infection: 3) having enough data of COVID-19
patients with hematological and primary solid Cancer, the included patients

characteristic datas as mention in PICO table (Table 2.

Table 2.0

Patient Patients with COVID-19 infection
Intervention Hematological Caneer Patients
I?;mpunm,‘ Primary Solid Cuncer Patients
Comirol "
Death Rate or Casc-Tataliry Rare in COVID- 19 Parients with Cancet,
o— BEliicul Care Events Rate in COVID-19 Patients with Cancer, Death

Rate i EEJOVID-19 Patients with Cancer and Multiple Comarbidities,
Death Rate in Eldecly COVID-19 Patients with Cancer

Table 3. The Newcastle-Ottawa scale for quality assessment of the studies

Author Selection Compirability Exposurs/outcome Totul
Antrim 2020 b & 4 * w k& & & & 4
Fouclerer 2020 - i o s dedr el

D 2020 * i o i * o e e el ek
daMels 2020 * & * ok LB & & 8 &4
Ferran 2021 o *w * L 8 81
Fillmore 202(0) i * i L8 & & & &
Jazieh 20200 RS 3 *k * e e
Lennand 2020 LR o e o o e o W e

L 2020 *n * * ok L8 8 8 8 &
Bwera 2020 * * * EE 8
Rithrich 2020 i LS & i o dek ek
Shovmaryeh

2[]?.0. * i o * ok e e ek i
Wang 2020 i * i rrw
'l"ang'-‘_ﬂlﬂ & o Wk L & 5 & 53

Rabilott 2020 * * * ok
de Joode 2020 * * * W L2 &8 &4

Meng 20020 i A i Frodr e e

Elkrief 2020 ¥ + ¥ e
Tremblay 2020 x * * L8 & &

Slroppa 20240 * % Ll ok i e ke sk e




tistical Analysis
This meta-analysis used Staristical Packape fmﬁe Social Sciences (SPSS) version
24, MedCale Statistical Software version 19.3, and Revman version 5 4 [rom the

Cochranz Review for statistical analysis.

RESULTS
Fecords identilied through PubMed, ords identified through other
Medline, Embase datshase datnhases
(0= 650 {n=8.280)

Reeonls after removal of duplicaes
{n =953) Stuclies exc ludzd after tittle and
abstract scrzenmg; {4H)
Studses not in English or
Indenesia
{1 =72}
Insccessible swdies
n=12)
Only solid cancer or
Berieved recomnds hzematolozic dissases
=77 {n =342}

"

Excluded sindies a fier full-texi
mview {n =47}

coed s {ncluded in
qualitative analysis
[m=24)

'

Records included in
Metn-Analysis
fm=20m

Figure 1 PRISMA flowchart oo scarch, scrcening, eligibility. and literature inclusion cascade

TERATURE REVIEW
COVID-19 Severity and Mortality in Cancer Patient
In 2020, deMelo and colleagues reported the characteristics associated with

ainical fragility in COVID-19 and Cancer, such as age, advanced malignancy stage.

number of metastases, non-curative reatment or supportive treatment and symplomatic




paglts at hospital admission were significantly associated with a higher risk of death
in COVID-19 patients’.

A previous study explained that Covid- 19 symptoms in cancer patients ranged
from mild symptoms (55% of cases) which required outpatient management only
(fever. cough. fatigue, myalgia. etc.) to moderate to severe symptoms (455 of cases).
from these patients, 42% was admitted to ICU"™, According to a study,
complications such s secondary infection and acute respiratory distress syndrome
occurreddn a majoriy of cancer patients (63%).° Another study in 2020 found that
patients with Cancer were more likely to have severe/eritical COVID-19 on admission
(34% vs 35%: P=0.003), The study mentioned that severe COVID-19 symptoms upon
admission is a significant risk of in-hospital death (HR=28 2)'"] Two other studies
reported  similar findings which support thar Cancer is associated with worse
outcome, =

In regards to the type of Cancer, Dal and colleagues repnr[ﬁl that patients with
hemarologic Cancer and lung cancer have the highest and second-highest severity and
death rates among all patients with Cancer, respectively. The patients  with
hematological malignancy have reduccﬁnunmmy and more prone w infection, which
citn exacerbate COVID- 16 infection®. Patients with hematological Cancer including
leukemia, lvmphoma and myeloma have relatively high death rate (3 [33.33% ]| of O
patients), high 1CU admission rate (4 [44.44% [ of 9 patents), high risks severe/critical
symptoms (6[66.67%] of 9 papents), and high chance of unlization of invasive
mechanical ventilation (2 [22.229] of 9 patients). Patients with lung cancer had the
second-highest risk levels, with death rate (4 [18.18%] of 22 patients). ICU admission
rate (6 [2727%] of 22 patients), risks ol severe/eritical symptoms (11][50.00%] of 22
patients), and the chance of utilization of invasive mechanical ventilation (4 [18.185:]
of 22 patients).*

A study from the UK reported that patients with hematological malignancies
were at a greater risk of having more severe COVID-19 clinical phenotype, requiring
more intensive supportive interventions, and suffering an increased risk of death
compared withgghose with non-hematological malignancies.” Tremblay and colleagues
explained that patients with hematologic malignancies may be particularly vulnerable
to COVID-19. and preliminary evidence suggests that they have increased mortaliry as
compared with thz general population. In this series, all but one such patient was on
active treatment., which has been associated with o more aggressive COVID-19 course,




igh maortality rate (41,7%) likely reflects the severity of COVID-19 infection in
patients with hematologic malignancies.””

In contrast, & study showed that patigats with and without had no differences in
severity of COVID-19. In the said study, patients with hematological malignancies
showed a non-significant trend for the earlier occurrence of severe events compared to
solid tumar patients (severe event frec survival for hematological cohort = 30% vs
severe event-free survival for suliw:\hurt =6l4%)."

A study from Caggga took into account the age of the cancer patients. The study
investigated 252 cancer patients with COVID-19 and found that 28% of adult patients
had a high mortality rate, whereas none of the putients in the pediatric cohort had a
significant illness. In hospital-acquired patients with COVID-19, overall survival (OS)

was shorter than those with community-acquired infection.'”

Anti—macer Therapy-Related Outcome
Different modalities of cancer therapy, sysiemic agents (chemortherapy,
hormonal therapy, targeted therapy, immunotherapy ), aurgca or radiotherapy within
60 days before COVID-1Y and COVID-1%-speficic therapy did not influence the risk
of death according 1o a study.” Another study also failed to demonstrate an increased
risk of worse severity nor outcome in relation to the therapy received by COVID-19
infected cancer patients,'”
Twao studies reported un increased death rate in patients who received

immunotherapy’ sureery®. and chemothempy!? Robillloti and  colleazues

SEID

42
demonstrated that lun cer patients treated with Immune Checkpoint Inhibitor (1C1)
correlated with worse COVID-19 infection outcome.' On the other hand, patients with
lung eancer who had COVID-19 had hetter outcome despite getting immunaotherapy

according to a study.”?

COVID-19 ¢ & tment-related Qutcome

Rivega et al. (2020) analyzed the effect of COVID-19 treatments in cancer
paticnis. Egh-dusc corticosteroids plus any other therapy was associaled with
increased mortality in comparison with both the positive and negative controls,
respectively. Hydrooxychloroquine combir ith other drugs also demonstrated
similar results, in which when combined, the risk of 30-day all-cause mortality was

increased when compared with positive control (OR=21.15). On the other hand,




remdesivir showed potential benefit =s decremsed 30-day all-cause morality in

comparison with positive controls (OR=0.41)"%,

METAANALYSIS
Case-Fatality Rate
Fourteen studics included detailed datas of case-fatality in hematological

Cancer and primary solid cancer groups separately. Overall, the case-fatality rate in
hematological cancer group was 122 folds higher E’pﬂmary solid cancer sroup
(263/976 vs 852/4373, RR 1.22; CI 95% [1.08-1.37}; DO1) (Figure 2).

Hematologic Solid Flish Ratio Rish Ratia
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Antnm 2020 1 i1 i 16 03w 4481 06.94, 25.74] 1

Dal 2020 1 ] 6 06 03N 5.33 60 17.81] ——

e Joode 2010 a3 1131 62 208 298 1.30[0.85, 1.78] il

dekdeln 20210 ] 14 5F 118 G NEX0331.18) —t

Feprar 202 1 5 1} 3% 167 L1 0621035, 1L.93) =

Filimore 2020 10 1% 200 1483 l12.MM L6 {089, 1090 e

Janieh 2000 4 B Y18 AN 1 IA[0RY, F.14] fr—

Wistterer 2050 4 167 76 BS54 9w 124 (081, 1.89] -

Lennard 2020 B1 224 229 EDI 199 126 (1,03, 1551 e

L2odd F £ 14 50 L Dygledi. ot ——

Meng 2020 ] 16 24 52 2.1 1.52 [1.05, 5.498] ani

Rirthaich 2020 1 156 28 440 138%  0.99 0069, 1.43] -

Shoumaryeh 2020 & 10 ¥ 14 3.49% L,00[0.70,1.45] -+

Suwoppa 2024 2 - 7 ¥Z D.Sm ESe[Ls, 555 e

Yang 2020 & 22 31 183 208 2400133, 23] —

Toeal (35% C1) 947 4409 100.0% 123 [1.09, 118)] 4

RETIFRET T LY 168 A%

Hetewgereity. Thi = 2740 dl = 14 (F =0.02) F = 495 | ". §
Testoe avenll effect 2 = 347 (F = 0.0005) i By pcra: Y

Figure 2. Case-fatality rate in hematological vs primary solid cancer patients forest plot

We performed two sub-inalyses on case-fatality rate, they are case-fatality rale
in relation with comorbidities and age. Two studies provided data on the patients’
comorhidites (2 or less comorbidities and more than 2 comorbidities group). Overall,
the case-fatality rate in patients with 2 or less comorbidities group was 0.57 folds lower
than patients with more than 2 comorbidities group (97/694 vs 65327; RR (1.57: CI
&‘f- [042-076]; P<0O01) (Figore 3). We also calculated the posled proportion of
case-futality rate in patients with cardiovascular disease (42.5%) (Figure 4),
hypertension (30.8%) (Figure 5), and diabetes Mellitus (36.8%) (Figure 6). as those

three were deemed the most prevalent comorbidities.
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Figure 3. Case-fatality rate with multiple comorbidirizs in both cancer groups forest

plot
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Figure 4. Death event in patients with cardiovascular comorbud
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Figure 5. Death event in patients with hypertension
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Figure 6. Death event in patients with diabetes mellitus

Six studies included detailed data of elderly patients (under 75 y.o_and 75 vy o.
ar older group) in both cancer groups. Overall, the rae of death in patients under 75
v, group was 0.53 folds lower than paticnts under 75 y.0. group (25071350 vs 1 54/465.
RR 053, C195% [0.36-0.80]; P=0.002) (Figure 7).
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Figure 7. Case-Lutality rate in elderly patients in both cancer groups forest plot

Critical Care Events Rate

Five studies included detailed data of patients progression into critical events in
hematological Cancer and primary solid cancer groups separately. Overall, the rate of
eritical care events in hematological cancer group was 1.65 folds higher than primary
solid cancer group (140/371 vs 385/2312; RR 1.65; Cl 95% [1.22-2.23]; P=0.001)

(Figure 2).
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Figure B. Crtical care events rate in hematological Cancer vs primary solid cancer

patients forest plot

DISCUSSION

To our best knowledge, Cancer can worsen COVID-14 rity and increase
the risk of death. In addirion, the immunocompromised state in patients with Cancer,
especially in those with hematologic malignancy, may induce co-infection and thus
aggravats COVID-19 clinical presentation * ' %7 Our meta-analysis shows that the
rate of momality and eritical care events were higher in the hematologic group than in
primary solid Cancer. In comparison, the case-famlity is higher in patients with more
than two comorbidities and patients aged 75 or older. Thus our analysis showed a
tendency toward publication bias for case-fatality rate (P=(0.03) (Figure 9) likely to the
presence of small sample stze studies.
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Figure Y Case-famality rate in both cancer groups proportional smudy funnel plot

Our analysis on eritical care events, study by Li ef ul. seemed to differ from the
l. This finding might be caused by the COVID-19 diagnosis was based ECR
and/or blood test for anti-SARS-CoV-2 1eG/lgM"’ in Li’s study, whereas other smdies




included in this systematic review and meta-analysis only used PCR for diagnostic
testing, morcover it's a retrospective study which had relatively few subjects yet with
cnumuﬁ number of controls."!

Patients with a hematological malignancy seem at risk for more severe diszase
courses. though this needs to be confirmed by larger multi-center studies. Based on
their data.postponing of chemotherapy or necessary surgery for cancer patients during
the SARS-CoV-2 pandemic seems less required than initially presumed, especially in
areas not overwhelmed by Covid-19 patients_ '*

From our revigk. several studies from China, Europe, and North America
reported an increased death risk in cancer patients with COVID-19 infection who
received chemotherapy, immunotherapy, and ]C]ﬁulmem“'"'“"”_ A meta-analysis in
US reported thar active cyiotoxic chematherapy was associated with a HC’E risk of
adverse COVID-19 outcomes™, while Stroppa et al. revealed a better prognosis of
COVID-19-infected lung cancer patients treated with immunotherapy'”. Similarly,
Fillmore et al. reported a lower risk of inl’(ﬁnn was correlated with ICI rearment. A
meta-analysis by Yekediiz et al. revealed that cancer teatment did not assgeiate with
COVID-19 severty and mortality risk within the last 30 days before COVID-14
diagnosis®'.

A COVID-19 and Cancer Cossortium Cohort Study in US revealed that high-
dose corticosterond plus any DIE therapy and hydroxychlorogquine combined with
other drugs or given alone were associated with higher 30-day all-cause mortality risk
in cancer paﬁ‘tts with COVID-19 infection. While remdesivir has shown as a potential

treatment as decreased 30-day all-cause mortality risk'®,

Caonclusion

Hematological malignancy, elder age (75 v.0.) and number of commbidiﬁ are
predictor factors for bad prognosis in COVID- 19 infection. Therapy protocol for cancer
patients with COVID-19 infection and COVID-19 therapy in cancer patients are still
debatable. W encourage the evaluation of these meatments in prospective RCTs,
addressing disparities, and promoting studics evaluating potential anti-COVID-19
therapies.




Limitations
There were missing data points from some smdies. Given o these limitarions, we
encourage for conducting multicenter registries (web/ galine-based) w obtain all the

datas from every individual case of cancer patients with COVID-19 infection.

Data availahility

Underlying data

All data underlying the results are available as part of the article and no additional
somrce data are required,

Reporting guidelines

Figshare: PRISMA cheeklist for *Comparison of Clinical Outcome in Hematological
Cancer Compared to Primary Solid Cancer Patients With COVID-1Y Intection: a
ﬁ/blc:muiic Review and Meta-Analysis, https://dol.org/ 10.6084/mY figshare 17122541
Data are available under the terms of the Creative Commons Atinbution 4.0
International license (CC-BY 4.0).
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Clinical outcome of COVID-19 Patient with Solid and Hematological
Cancer: a Meta-Analysis and Systematic Review

Joni Wahyuhadi'”, Fadhillah Putri Rusdi', I G. M. Aswin R. Ranuh!, Rizki Meizikri!,
Irwan Barlian Immadoel Haq'!, Rahadian Indarto Susilo', Makhyan Jibril Al Farabi?

"Department of Neurosurgery, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General Academic
Hospital, Surabaya, Indonesia

2Department of Cardiologi, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General Academic Hospital,
Surabaya, Indonesia

Background Previous research has consistently shown the significant difference in
outcome between cancerous and non-cancerous COVID-19-infected patients.
However, no studies compared the clinical manifestation of COVID-19 in hematologic
cancers patients and solid cancers patients. Therefore, we analyze the outcome of
COVID-19 patients with hematological cancer and primary solid cancer worldwide
through a meta-analysis and systematic review.

Methods This meta-analysis and systematic review included articles published
between 2019 — January 2021 that satisfied the Pubmed and Google Scholars PICOS
criteria. The outcome measured was death rate or case-fatality rate, critical care events,
the death rate in patients with COVID-19 and cancer with multiple comorbidities, and
elderly.

Results Critical care events and mortality were higher in the hematological than
primary solid cancer group (RR=1.22 & 1.65). Conversely, mortality was lower in
patients with two or fewer comorbidities (RR=0.57) and patients under the 75 y.o.
group (RR=0.53).

Conclusion Hematologic malignancy, age, and the number of comorbidities are
predictor factors for bad prognosis in COVID-19 infection.

Keywords COVID-19, cancer, outcome, oncology

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is viral pneumonia caused by Severe Acute
Respiratory Syndrome Corona Virus-2 (SARS-CoV-2).! It is shown that 2.1% of
patients with confirmed COVID-19 were reported also to have cancer. A meta-analysis
revealed that the mortality rate in cancer with COVID- patients 19 was 21.1%. As many
as 45.4% of cancer patients with COVID-19 go through severe or critical symptoms.?
Cancer patients are a uniquely susceptible population because most of these patients

may be in a suboptimal physical condition while also requiring cytotoxic drugs that can



reduce immunity. In addition to the problem of COVID-19, these patients' cancer
treatment may also withhold during this pandemic.?

Most observational studies have exposed that COVID-19 patients with cancer tended
to fare worse.*> Previous research revealed that patients with hematologic cancers
(HC) experienced more severe COVID-19 symptoms and higher CFR (Case Fatality
Rate) side to those with solid cancers (SC).® more severe manifestation and higher CFR

are found in hematologic cancer patients compared to solid cancer

Previous research suggested that the presence of hematological malignancies may
reduce COVID-19 severity progression due to an attenuated inflammatory response.’:
Other studies have reported that solid tumors were a worse prognosis predictor.!%!! The
variation between studies and the lack of publications have encouraged us to analyze if
the patient with hematologic cancer and the solid tumor would fare differently in the

setting of COVID-19 infection.

MATERIAL AND METHODS

General information and literature search strategy

PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analysis
Protocol) method guideline was used to select studies involved. The data was collected

from PubMed, Medline, and Google Scholar.

Eligibility Criteria

This review includes clinical studies (Clinical trial, retrospective, or prospective) of all
cancer patients who had COVID-19 infection based on polymerase chain reaction
(PCR) test. The article's year of publication is from 2019 to 2020. For inclusion, the
published articles must have had documentation of COVID-19 infection in both solid
cancer and hematological cancer patients. Proceeding, commentaries, and editorials

without a peer-review process were excluded.

Search Strategy and Database Source

We systematically searched databases to selectively identify eligible articles using
PubMed and Google Scholar for articles published from December 2019 to June 2020
using keywords our search strategy below (Table 1). We also researched references

listed in relevant articles to identify additional primary studies and minimize bias.



Table 1. Search strategy

1 | (COVID-19)

2 | ((COVID19) OR (coronavirus disease-19) OR (COVID-19 pandemic) OR (2019-SarSCoV
infection) OR (coronavirus disease 2019) OR (COVID-19 virus disease)

#1 OR #2

(Cancer)

5 | ((Neoplasm) OR (Neoplasm, Malignant) OR (Malignant Neoplasms) OR (Malignant
Neoplasm) OR (Neoplasms, Malignant) OR (Cancers) OR (Malignancy) OR (Malignancies)
OR (Tumor) OR (Tumors) OR (Cancer))

6 | #4 OR#5

7 | #3 AND #6

8 | ((Outcome) OR (Outcomes) OR (Clinical Outcome) OR (Clinical Outcomes) OR (COVID-
19-related Outcome) OR (coronavirus disease-19-related outcome) OR (COVID-19-related
Outcomes) OR (Coronavirus Disease-19-related Outcomes))

9 | #7 AND #8

Dow

Study Selection

All articles from the search strategy were screened further for eligibility. The
titles and abstracts were independently screened and reviewed by three authors (FP,
AR, RM). The article's technical uncertainties resolved through discussion between all

authors (FP, AR, RM, JH, RI, IB, MJ).

Data Collection & Study Quality Assessment

The data collected were demographic details (e.g., age, race, comorbidities),
type of cancer (primary solid tumors and hematological malignancy), patient's anti-
cancer therapies (described as surgery, chemotherapy, radiotherapy of
immunotherapy), clinical outcomes (developing into severe events, hospitalization
rates, ICU admission rates, 30-days mortality rate and case-fatality rate). Three authors
(FP, AR, RM) extracted the data, jointly reconciled, and discussed technical
uncertainties. The authors then appraise the studies using the Newcastle-Ottawa scale
(NOS) for cohort studies (Table 3). From all included studies, there are 15 retrospective
studies and five prospective studies (Table 4). Further studies assessment was based on
the following criteria: 1) published in English, 2) Prospective or prospective study on
cancer patients with COVD-19 infection; 3) Sufficient data as mentioned in PICO table

(Table 2) from COVID-19 patients with hematological and primary solid cancer.



Table 2. PICO

Patient
Intervention
Comparison/
Control

Outcome

Patients with COVID-19 infection
Hematological Cancer Patients

Primary Solid Cancer Patients

Death Rate or Case-fatality Rate in COVID-19 Patients with Cancer,
Critical Care Events Rate in COVID-19 Patients with Cancer, Death

Rate in COVID-19 Patients with Cancer and Multiple Comorbidities,
Death Rate in Elderly COVID-19 Patients with Cancer

Table 3. The Newcastle-Ottawa scale for quality assessment of included studies

Author Selection Comparability  Exposure/outcome Total
Antrim 2020 * % * % * 1.8.8.8.8.¢
Kuderer 2020 * % %* ¥k % ¥k 3 e ek kok ke

Dai 2020 * % * % * * 1 8. 8.8.8 8 ¢
deMelo 2020 * % * % ¥k 1 8. 8.8.8 8 ¢
Ferrari 2021 * * * 2. 8.8 8 ¢

Fillmore 2020 * * * 1 8. 0.8. 8 & ¢
Jazieh 2020 * % * % * 1.8.8.8.8.¢
Lennard 2020 * * * 1.8.8.8.8 ¢

Li 2020 * % * % * * 1 8 .8.8.8 8 ¢
Rivera 2020 * * * * %k K
Riithrich 2020 * % % %k * * 1.2.8.8.0.8.8 8 ¢
Shoumariyeh

5020 * % * % *k ok kKK
Wang 2020 %k * * 2. 8.8.8.8 ¢
Yang 2020 * % * % * * 1 8 .8.8.8 8 ¢

Robilotti 2020 * * * * ¥k
de Joode 2020 * * % * * 1.8.8.8.8.¢
Meng 2020 * k 2.8 8¢ * * 1.2.8.8.8.8.8 ¢
Elkrief 2020 * % * * 2. 8. 8.8 ¢
Tremblay 2020 * * * 2888 ¢
Stroppa 2020 Kk * * 18,88 8.8
Statistical Analysis

The statistical analysis was done using Statistical Package for the Social Sciences

(SPSS) 25, MedCalc Statistical Software version 19.3, and RevMan version 5.4.



RESULTS

Records identified through Records identified through other
PubMed database databases
(n = 650) (n = 8.260)
\ 4 \ 4

Records after removal of duplicates

(n =953) Studies excluded after tittle and
abstract screening: (400)
Studies not in English or
Indonesia
n=72)
Inaccessible studies
n=12)
Only solid cancer or
Retrieved records haematologic diseases
n=77) (n=392)

A\ 4

\ 4

Excluded studies after full-text
review (n = 57)

A 4

Records included in
qualitative analysis
(n=20)

v

Records included in
Meta-Analysis
(n =20)

Figure 1 PRISMA flowchart on search, screening, eligibility, and literature inclusion cascade

SYSTEMATIC REVIEW
COVID-19 Severity and Mortality in Cancer Patient

In 2020, DeMelo et al. reported that age, advanced malignancy stage, number
of metastases were associated with clinical fragility and higher risk of death in Covid-
19 patients!®.

A previous study explained that Covid-19 symptoms in cancer patients ranged
from mild symptoms (55% of cases), which required outpatient management only
(fever, cough, fatigue, myalgia, etc.) to moderate to severe symptoms (45% of cases).
From these patients, 42% were admitted to the ICU.!® According to a study, a
complication such as secondary infection and acute respiratory distress syndrome

occurred in a majority of cancer patients (63%).* Another study in 2020 found that



patients with malignancy prone to have COVID-19 with severe manifestation (54% vs.
35%; P=0.003). The study mentioned that severe COVID-19 symptoms upon
admission are a significant risk of in-hospital death (HR=28.2).!! Two other studies
reported similar findings which support that cancer is associated with worse
outcome.!213.14

Regarding type of cancer, Dai and colleagues reported hematologic cancer and
lung cancer group have the highest and second highest severity and death rates
compared to other cancer groups. The patients with hematological malignancy have
reduced immunity and are more prone to infection, which can exacerbate COVID-19
infection®. Previous studies showed that leukemia, lymphoma, and myeloma as
hematological cancer groups could increase death rate, ICU admission, critical
manifestation, and invasive mechanical ventilation requirement.?

A study from the UK reported that patients with hematological cancer have a
greater risk of higher COVID-19 clinical manifestation, which needed more intensive
supportive intervention and a greater risk of death than non-cancer patients. Tremblay
and colleagues explained that the hematologic malignancies group of patients might be
vulnerable to COVID-19. The preliminary study also suggests that hematological
cancer patients have higher mortality than the general population. Robilotti reported
that only one patient was on active treatment due to rapid deterioration of COVID-19
manifestation.

In contrast, a study showed that patients with and without cancer had similar
COVID-19 severity. In the said study, hematological and solid tumors groups showed
non-significant trends for immediate manifestation of severe events (hematological
group cohort = 30% vs. solid group cohort = 61.4%).1¢

A study from Canada investigated 252 cancer patients with COVID-19 and
showed that 28% of adult patients had a high mortality rate, whereas none of the
patients in the pediatric cohort had a significant illness. In hospital-acquired patients
with COVID-19, overall survival (OS) was shorter than those with community-

acquired infection.!”

Anti-cancer Treatment-Related Outcome
Different cancer treatment includes surgical, radiotherapy and COVID-19-

specific medication which has been done within 60 days before COVID-19 infection



did not affect the death risk.! Another also failed to demonstrate an increased risk of
worse severity nor outcome in relation to the therapy received by COVID-19 infected
cancer patients.'°

Two studies reported an increased death rate in patients who received
immunotherapy>®!? and surgery® and chemotherapy'®. Robilloti demonstrated that lung
cancer patients treated with Immune Checkpoint Inhibitor (ICI) correlated with worse
COVID-19 infection outcomes.!* On the other hand, patients with lung cancer who had

COVID-19 had better outcomes despite getting immunotherapy.!?

COVID-19 treatment-related Outcome

Rivera et al. (2020) analyzed the treatments of COVID-19 in patients with cancer.
High-dose corticosteroids combined with other therapies were correlated to higher
mortality than positive and negative controls. Hydroxychloroquine combined with
other drugs also demonstrated similar results, in which when combined, the risk o all-
cause mortality every 30-day was increased when compared with the positive control
(OR=2.15). On the other hand, remdesivir showed potential benefit as lower 30-day

all-cause mortality compared to positive group (OR=0.41)".



METAANALYSIS
Table 4. Studies summary

Age Type of Cancer
Author Country Type of Study (Me (%ian) Hematological Primary Solid
Cancer (%) Cancer (%)
Antrim 2020% us Retrospective Study 60,5 11 36
Kuderer 2020% US, Canada, Spain Retrospective Study 66 204 728
Dai 20208 China Retrospective Study 64 9 96
deMelo 2020 Brazil Retrospective Study 67,5 34 138
Ferrari 2021!"! Brazil Retrospective Study 61 31 167
Fillmore 2020 Us Prospective Study 65 176 1483
Jazieh 2020 Saudi Arab Retrospective Study 66 9 10
Lennard 2020° UK Prospective Study 70 224 801
Li 20202 China Prospective Study 63 9 50
Rivera 2020" Us Retrospective Study 67 470 1781
Riithrich 20202 Germany Retrospective Study N/A 124 256
Shozu(;rzlgrllsyeh Germany Retrospective Study 73 10 29
Wang 202077 us Retrospective Study 41,5 170 640
Yang 2020* China Retrospective Study 63 22 183
Robilotti 20207 China, Italy Retrospective Study 64 102 321
de Joode 202078 Dutch Prospective Study 70 111 208
Meng 20203 China Retrospective Study 64,5 16 92
Elkrief 20206 Canada Retrospective Study 73 66 179
Tremblay 2020'3 uUs Prospective Study 69 14 10
Stroppa 2020'* Italy Retrospective Study 67 2 22

Case-Fatality Rate
Fourteen studies included detailed case fatality rate of hematological cancer and
primary solid cancer groups s case-fatality rate. Overall, the case-fatality rate in the

hematological cancer group was 1.22 folds higher than the primary solid cancer group

(263/976 vs. 852/4373; RR 1.22; CI1 95% [1.08-1.37]; P<0.001) (Figure 2).



Hematologic Solid Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% C| M-~H, Fixed, 95% CI
Antrim 2020 3 11 2 36 0.3% 4.91(0.94, 25.74| |

Dal 2020 3 a 6 96 0.3% 5.3311.80, 17.81]

de Joode 2020 a3 111 62 208 129X 1.30 [0.95%, 1.78| P
deMelo 2020 8 34 52 138 6.2% 0,62 [0.33, 1.19] =1

Ferran 2021 5 E3 | 33 167 31N 0.82 [0.35, 1.93] e
Fillmore 2020 30 176 200 1483 12.7% 1.26 [0.89, 1.79] e
Jazieh 2020 9 9 7 10 2. 1% 1.39[0.91, 2.14] ==
Kuderer 2020 24 167 76 654 9.3% 1.24 [0.81, L.8Y) T
Lennard 2020 81 224 229 801 79.9% 1,26 [1.03, 1.55] -
L2020 2 9 14 50 13%  0,79{0.22,2.91] e ———
Meng 2020 8 16 24 92 2.1% 1.92 [1.05, 3.49| e
Rathrich 2020 31 156 B8 440 13 8% D.9% [0.69, 1.43] e
Shoumariyah 2020 4 10 23 29 3.5% 101 (070, 1.45] oy
Swoppa 2020 2 2 7 22 0.5% 2.56(1.18, 5.55] e
Yang 2020 9 22 31 183 2.0% 2.41[1.33, 4.38] S
Tatal (95% CI) 987 4409 100.0% 1.23 [1.09, 1.38] ]

Total events 266 854

Heterogensaity: Chi® = 27,40, df = 14 P = 0,02}, I" = 49% :0 01 Dil 150 1004

Test for overall effect 2 = 3. 47 (P = 0.0005) Favours [Mematologic] Favours {Solid]

Figure 2. Case-fatality rate in hematological vs primary solid cancer patients forest plot

We performed two sub-analyses on case-fatality rate; which are correlation
between case-fatality rate with comorbidities and age. Two studies provided data on
the patients' comorbidites (two or less comorbidities and more than two comorbidities
group). Overall, the case-fatality rate in patients with two or fewer comorbidities group
was 0.57 folds lower than patients with more than two comorbidities group (97/694 vs.
65/327; RR 0.57; CI 95% [0.42-0.76]; P<0.001) (Figure 3). We also calculated the
pooled proportion of case-fatality rate in the cardiovascular disease group (42.5%)
(Figure 4), hypertension (36.8%) (Figure 5), and diabetes mellitus (36,8%) (Figure 6),

as those three were deemed the most prevalent comorbidities.

2 or less More than 2 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
deMelo 2020 40 129 10 18 19.8% 0.56 [0.34, 0.91] —
Kuderer 2020 57 565 55 208 80.2% 0.57 [0.40, 0.80] -.—
Total (95% CI) 694 327 100.0% 0.57 [0.42, 0.76] <&
Total events 97 65
Heterogeneity. Chi® = 0.00, df = 1 (P = 0.96); I* = 0% :0 o1 0:1 ) 1:0 100:

Test for overall effect: 2 = 3.83 (P = 0.0001) Favours [2 or less] Favours [More than 2]

Figure 3. Case-fatality rate with multiple comorbidities in both cancer groups forest

plot
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Figure 4. Death event in patients with cardiovascular comorbid
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Figure 5. Death event in patients with hypertension
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Figure 6. Death event in patients with diabetes mellitus

Six studies included detailed data of elderly patients (under 75 y.o. and 75 y.o.

or older) in both cancer groups. Overall, the rate of death in patients under 75 y.o. group
was 0.53 folds lower than patients under 75 y.o. group (250/1350 vs. 154/465; RR 0.53;
CI 95% [0.36-0.80]; P=0.002) (Figure 7).

Under 75yo 75 yo and older Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
de Joode 2020 86 253 56 123 24.0% 0.75 [0.58, 0.97] ——|
deMelo 2020 48 150 12 22 19.9% 0.59[0.38, 0.92] —
Kuderer 2020 51 649 70 279 22.5% 0.31[0.22, 0.44] ——
Meng 2020 25 95 7 14 16.1% 0.53 [0.28, 0.98] ——
Stroppa 2020 3 14 6 11 8.3% 0.39[0.13, 1.23] —
Yang 2020 37 189 3 16 9.2% 1.04[0.36, 3.01] e e—
Total (95% CI) 1350 465 100.0% 0.54 [0.36, 0.80] <
Total events 250 154

i 2 - i2 - 12 i ]
Heterogeneity. Tau® = 0.15; Chi® = 18.58, df = 5 (P = 0.002); I° = 73% 5ot 100

Test for overall effect: Z = 3.04 (P = 0.002)

0.1 10
Favours [Under 75 yo] Favours [75 yo and older]

Figure 7. Case-fatality rate in elderly patients in both cancer groups forest plot

Critical Care Events Rate

Five studies included detailed data of patients who developed into critical events

in hematological and primary solid cancer groups separately. Overall, the rate of critical

care events in the hematological cancer group was 1.65 folds higher than the primary

solid cancer group (140/371 vs. 585/2312; RR 1.65; CI 95% [1.22-2.23]; P=0.001)

(Figure 8).



Hematologic Solid Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Dai 2020 4 9 12 96 9.1% 3.56 [1.44, 8.76]

Fillmore 2020 62 176 400 1483 36.7% 1.31[1.05, 1.62] -

Kuderer 2020 65 167 148 654 35.4% 1.72 [1.36, 2.18] -

Li 2020 2 9 16 50 5.0% 0.69[0.19, 2.52] —_—T

Shoumariyeh 2020 7 10 9 29 13.9% 2.26[1.15, 4.44] —_——

Total (95% CI) 371 2312 100.0% 1.65 [1.22, 2.23] <&

Total events 140 585

Heterogeneity, Tau? = 0.05; Chi? = 9.11, df = 4 (P = 0.06); I* = 56% IO o1 091 1 1I0 100:

Test for overall effect: Z = 3.23 (P = 0.001) Favours [Hematologic] Favours [Solid]

Figure 8. Critical care events rate in hematological cancer vs primary solid cancer

patients forest plot

DISCUSSION

To our best knowledge, the severity of COVID-19 can be worsened by cancer.
The risk of death may also increase due to cancer. Patient with hematologic malignancy
has immunocompromised state which may induce co-infection and thus aggravate
COVID-19 clinical presentation.*>#-1%17 Our meta-analysis shows that the rate of
mortality and critical care events were higher in the hematologic group than in primary
solid cancer. At the same time, the case-fatality is higher in patients who had more than
2 comorbidites and patients aged 75 or older. Thus our analysis showed a tendency
toward publication bias for case-fatality rate (P=0.03) (Figure 9) likely to the presence

of small sample size studies.
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Figure 9. Case-fatality rate in both cancer groups proportional study funnel plot

Our analysis on critical care events, study by Li et al. seemed to differ from the
rest. The COVID-19 diagnosis might cause this finding was based on both PCR with
blood anti-SARS-CoV-2 IgG/IgM test!'? in Li's study, whereas other studies included



in meta-analysis only used PCR for diagnostic testing. Moreover, it's a retrospective
study with relatively few subjects yet with an enormous number of controls.!?

The hematological cancer group had more severe COVID-19 manifestation.
However, this finding required further verification through multi-center studies. Based
on the previous study also showed that delaying surgery or chemotherapy for patients
with cancer during the COVID-19 pandemic is not required, especially in areas with
fewer Covid-19 patients.!®

From our review, several studies from China, Europe, and North America
reported that cancer patients with COVID-19 infection who received chemotherapy,
immunotherapy, and ICI treatment had higher death risk*>%172°, A meta-analysis in US
reported that active cytotoxic chemotherapy was associated with a high risk of adverse
outcomes from COVID-19 2!, At the same time, Stroppa et al. revealed a better
prognosis of COVID-19-infected lung cancer patients treated with immunotherapy'®.
Similarly, Fillmore et al. reported a lower risk of infection was correlated with ICI
treatment'4. A meta-analysis by Yekediiz et al. revealed that cancer treatment did not
associate with severity and mortality risk of COVID-19 within the last 30 days before
diagnosis??.

A COVID-19 and Cancer Consortium Cohort Study in US revealed that
corticosteroids in high dose administration combined with any other therapies and
hydroxychloroquine combined with other drugs or given alone were associated with
higher 30-day all-cause mortality risk in cancer patients with COVID-19 infection.
While remdesivir has shown as a potential treatment, the all-cause mortality rate in 30

days decreases '°.

Conclusion

Hematological malignancy, elder age (75 y.o.) and the number of comorbidities
are predictors for worse prognosis in COVID-19 infection. Therapy protocol for cancer
patients with COVID-19 infection and COVID-19 therapy is still debatable. Future
research needs to evaluate these treatments in prospective RCTs, address disparities,

and promote studies evaluating potential anti-COVID-19 therapies.



Limitations

There were missing data points from some studies. Given these limitations, we
encourage conducting multi-center registries (web/ online-based) to obtain all the data
from every individual case of cancer patients with COVID-19 infection.
Data availability
Underlying data
All involved data are publicly accessible thus no additional data source required.
Reporting guidelines
Figshare: PRISMA checklist for 'Comparison of Clinical Outcome in Hematological
Cancer Compared to Primary Solid Cancer Patients With COVID-19 Infection: a
Systematic Review and Meta-Analysis, https://doi.org/10.6084/m9.figshare.17122541

Data are available under CC-BY 4.0 (Creative Commons Attribution 4.0 International

license) terms.



References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Zheng J. SARS-coV-2: An emerging coronavirus that causes a global threat. Int
J Biol Sci. 2020;16(10):1678-1685. doi:10.7150/ijbs.45053

ElGohary GM, Hashmi S, Styczynski J, et al. The risk and prognosis of COVID-
19 infection in cancer patients: A systematic review and meta-analysis. Hematol
Oncol Stem Cell Ther. Published online July 2020.
doi:10.1016/j.hemonc.2020.07.005

Gavillet M, Carr Klappert J, Spertini O, Blum S. Acute leukemia in the time of
COVID-19. Leuk Res. 2020;92:106353. doi:10.1016/j.1eukres.2020.106353
Yang K, Sheng Y, Huang C, et al. Clinical characteristics, outcomes, and risk
factors for mortality in patients with cancer and COVID-19 in Hubei, China: a
multicentre, retrospective, cohort study. Lancet Oncol. 2020;21(7):904-913.
doi:10.1016/S1470-2045(20)30310-7

Lee LYW, Cazier JB, Starkey T, et al. COVID-19 prevalence and mortality in
patients with cancer and the effect of primary tumour subtype and patient
demographics: a prospective cohort study. Lancet Oncol. 2020;21(10):1309-
1316. doi:10.1016/S1470-2045(20)30442-3

Basci S, Ata N, Altuntas F, et al. Patients with hematologic cancers are more
vulnerable to COVID-19 compared to patients with solid cancers. Intern Emerg
Med. 2021;(0123456789). doi:10.1007/s11739-021-02784-y

Vijenthira A, Gong 1Y, Fox TA, et al. Outcomes of patients with hematologic
malignancies and COVID-19: a systematic review and meta-analysis of 3377
patients. Blood. 2020;136(25):2881-2892. doi:10.1182/blood.2020008824

Dai M, Liu D, Liu M, et al. Patients with Cancer Appear More Vulnerable to
SARS-CoV-2: A Multicenter Study during the COVID-19 Outbreak. Cancer
Discov. 2020;10(6):783-791. do0i:10.1158/2159-8290.CD-20-0422

Ryuta S, Teiji T. for Malignant Gliomas. Published online 2017:8-16.
doi:10.2176/nmc.ra.2016-0071

De Melo AC, Thuler LCS, Da Silva JL, et al. Cancer inpatients with COVID-
19: A report from the Brazilian National Cancer Institute. PLoS One.
2020;15(10):1-15. doi:10.1371/journal.pone.0241261

Ferrari BL, Ferreira CG, Menezes M, et al. Determinants of COVID-19
Mortality in Patients With Cancer From a Community Oncology Practice in
Brazil. JCO Glob Oncol. 2021;7:46-55. doi:10.1200/G0.20.00444

LiQ, ChenL, LiQ, et al. Cancer increases risk of in-hospital death from COVID-
19 in persons <65 years and those not in complete remission. Leukemia.
2020;34(9):2384-2391. doi:10.1038/s41375-020-0986-7

Meng Y, Meng Y, Lu W, et al. Cancer history is an independent risk factor for
mortality in hospitalized COVID-19 patients: A propensity score-matched
analysis. J Hematol Oncol. 2020;13(1):1-11. doi:10.1186/s13045-020-00907-0
Stroppa EM, Toscani I, Citterio C, et al. Coronavirus disease-2019 in cancer
patients. A report of the first 25 cancer patients in a western country (Italy).
Future Oncol. 2020;16(20):1425-1432. doi:10.2217/fon-2020-0369
Shoumariyeh K, Biavasco F, Thorst G, et al. Covid-19 in patients with
hematological and solid cancers at a Comprehensive Cancer Center in Germany.
Cancer Med. 2020;9(22):8412-8422. doi:10.1002/cam4.3460

Elkrief A, Desilets A, Papneja N, et al. High mortality among hospital-acquired
COVID-19 infection in patients with cancer: A multicentre observational cohort
study. Eur J Cancer. 2020;139:181-187.

Robilotti E V, Babady NE, Mead PA, et al. Determinants of severity in cancer



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

patients with COVID-19 illness. Nat Med. 2020;26(8):1218.

Tremblay D, Seah C, Schneider T, et al. Convalescent Plasma for the Treatment
of Severe COVID-19 Infection in Cancer  Patients. Cancer Med.
2020;9(22):8571-8578. doi:10.1002/cam4.3457

Rivera DR, Peters S, Panagiotou OA, et al. Utilization of COVID-19 Treatments
and Clinical Outcomes among Patients with Cancer: A COVID-19 and Cancer
Consortium (CCC19) Cohort Study. Cancer Discov. 2020;10(10):1514-1527.
doi:10.1158/2159-8290.CD-20-0941

Fillmore NR, La J, Szalat RE, et al. Prevalence and Outcome of COVID-19
Infection in Cancer Patients: A National Veterans Affairs Study. JNCI J Natl
Cancer Inst. 2020;00(August):1-8. doi:10.1093/jnci/djaal 59

Park R, Lee SA, Kim SY, de Melo AC, Kasi A. Association of active oncologic
treatment and risk of death in cancer patients with COVID-19: a systematic
review and meta-analysis of patient data. Acta Oncol. 2021;60(1):13-19.
doi:10.1080/0284186X.2020.1837946

Yekediiz E, Utkan G, Uriin Y. A systematic review and meta-analysis: the effect
of active cancer treatment on severity of COVID-19. Eur J Cancer.
2020;141:92-104. doi:10.1016/j.ejca.2020.09.028

Antrim L, Capone S, Dong S, et al. Impact of COVID-19 infection among cancer
patients treated at the Los Angeles County Medical Center. Cancer Treat Res
Commun. 2021;26:100273. doi:10.1016/j.ctarc.2020.100273

Kuderer NM, Choueiri TK, Shah DP, et al. Clinical impact of COVID-19 on
patients with cancer (CCC19): a cohort study. Lancet. 2020;395(10241):1907-
1918. doi:10.1016/S0140-6736(20)31187-9

Jazieh A-R, Alenazi TH, Alhejazi A, Al Safi F, Al Olayan A. Outcome of
Oncology Patients Infected With Coronavirus. JCO Glob Oncol. 2020;6:471-
475. doi:10.1200/G0O.20.00064

Riithrich MM, Giessen-Jung C, Borgmann S, et al. COVID-19 in cancer patients:
clinical characteristics and outcome-an analysis of the LEOSS registry. Ann
Hematol. 2021;100(2):383-393. doi:10.1007/s00277-020-04328-4

Wang QQ, Berger NA, Xu R. Analyses of Risk, Racial Disparity, and Outcomes
among US Patients with Cancer and COVID-19 Infection. JAMA Oncol.
2020;44106:1-8. doi:10.1001/jamaoncol.2020.6178

de Joode K, Dumoulin DW, Tol J, et al. Dutch Oncology COVID-19 consortium:
Outcome of COVID-19 in patients with cancer in a nationwide cohort study. Eur
J Cancer. 2020;141:171-184.



6/25/22,2:00 PM Gmail - Payment for article APC in F1000Research (Article ID: 76143)

M Gmall Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com>

Payment for article APC in F1000Research (Article ID: 76143)

1 pesan

info@f1000.com <info@f1000.com> 8 Januari 2022 09.23

Kepada: joniwahyuhadi.rsudsoetomo@gmail.com

Dear Joni Wahyuhadi

Clinical outcome in hematological cancer compared to primary solid cancer patients with COVID-19 infection: a Systematic
Review and Meta-Analysis
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo Rl and Al Farabi MJ

You have stated that you are the individual responsible for payment of the invoice for the article processing charge (APC) for the
above article. Please note that the article has not yet been accepted; the invoice will be raised when the article is accepted by
F1000Research, at which point our Accounts team will be in touch.

The details provided are:

Joni Wahyuhadi
Soetomo General Hospital
Prof Moestopo Street 6-8

60825
Indonesia

The APC for this article, once any discounts have been taken into account, is $1350.00
If you have any questions, please contact us as soon as possible.
Best regards

The F1000Research team

F1000Research is the trading name of F1000 Research Limited. This e-mail is confidential and should not be used by
anyone who is not the original intended recipient. If you are not the intended recipient, you are hereby notified that any
disclosure, distribution, copying or use of this message or taking any action in reliance on the contents of it is strictly
prohibited. If you have received this electronic message in error, please destroy it immediately, and notify the sender.
F1000 Research Limited does not accept liability for any statements made which are clearly the sender's own and not
expressly made on behalf of F1000 Research Limited. No contracts may be concluded on behalf of F1000 Research
Limited by means of e-mail communication. F1000 Research Limited is Registered in England and Wales with Company
Number 8322928, Registered Office Howick Place, London SW1P 1WG, UK.

Do not delete (filing code): FIKROOCDE F1R-VER80102-A (end code)

https://mail.google.com/mail/u/2/?ik=9d16eb5b15&view=pt&search=all&permthid=thread-f%3A1721351391622100603 &simpl=msg-f%3A172135139162210...

1/1


mailto:info@f1000.com

6/25/22,2:00 PM Gmail - Manuscript 76143 conditionally accepted for publication

M Gmail Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com>

Manuscript 76143 conditionally accepted for publication
2 pesan

editorial@f1000research.com <editorial@f1000research.com> 5 Januari 2022 20.58

Kepada: joniwahyuhadi.rsudsoetomo@gmail.com

Dear Joni

Clinical outcome in hematological cancer compared to primary solid cancer patients with COVID-19 infection: a Systematic
Review and Meta-Analysis
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo Rl and Al Farabi MJ

Thank you for your submission to F1000Research. We have noted a few issues with your manuscript (below) — once these are
addressed we will be pleased to accept your article for publication.

Reviewers: As you know, F1000Research operates an author-driven publication model. This means that you will be responsible

for suggesting suitable reviewers, whom we invite on your behalf, giving you an opportunity to ensure that appropriate experts
review your article. Our transparent peer review process means that the peer review reports, together with the reviewers'
names, will be published alongside your article.

To avoid delay to the publication process, we need you to provide us with at least five potential reviewers who meet our reviewer

criteria before we can publish your article - please be aware that it is likely we will need to request further reviewer
suggestions after publication. Please go to your Suggest Reviewers page, where you will find a useful tool to help you find
reviewers; use this page to track the progress of the peer review process for your article. You can access this page directly via
the article's record under My Research >> Submissions. See also our reviewer criteria and tips for finding reviewers.

Please remember that suggested reviewers should have appropriate level of experience and the right expertise to judge your
article; they must be able to provide an unbiased report (e.g. they must not be recent collaborators or colleagues in your
institute). All reviewer suggestions are checked by the editorial team and will be rejected if they do not meet our criteria.

Payment: As F1000Research is open access, we will require payment of the Article Processing Charge (APC) to be able to
complete the processing of your submission. The APC is $1350.00 after any discounts you are eligible for have been applied.
Please provide us with the details of the individual/organization taking responsibility for paying the fee as soon as
possible. Please sign in with the credentials you used to submit the article or you will not be able to access this page. Our
Accounts department will be in touch regarding payment.

We have also lightly copyedited your article - please download the document and check you are happy with the amendments
and then address the queries detailed above using track changes in Word. Please return your revised manuscript to
the e-mail address above. Please note that this is your final opportunity to make any changes to the content of your

manuscript. Once the typeset PDF of your manuscript has been created, we will send you a final PDF proof for checking prior to

publication.

Please respond to this email within two weeks addressing any issues raised. After two weeks, we will send you a reminder
email to complete your revisions. If we do not hear from you within seven weeks your submission will be withdrawn.

Best wishes,

Florence
The Editorial Team, F1000Research

F1000Research is the trading name of F1000 Research Limited. This e-mail is confidential and should not be used by
anyone who is not the original intended recipient. If you are not the intended recipient, you are hereby notified that any
disclosure, distribution, copying or use of this message or taking any action in reliance on the contents of it is strictly
prohibited. If you have received this electronic message in error, please destroy it immediately, and notify the sender.
F1000 Research Limited does not accept liability for any statements made which are clearly the sender's own and not
expressly made on behalf of F1000 Research Limited. No contracts may be concluded on behalf of F1000 Research
Limited by means of e-mail communication. F1000 Research Limited is Registered in England and Wales with Company
Number 8322928, Registered Office Howick Place, London SW1P 1WG, UK.

Do not delete (filing code): FIKROOCDE F1R-VER80102-A (end code)

Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com> 10 Januari 2022 23.34

Kepada: editorial@f1000research.com

Dear F1000 Research
https://mail.google.com/mail/u/2/?ik=9d16eb5b15&view=pt&search=all&permthid=thread-f%3A1721123312664345516&simpl=msg-f%3A172112331266434...

172


https://f1000research.com/my/submissions/peer-review/76143
https://f1000research.com/for-authors/tips-for-finding-referees
https://f1000research.com/my/submissions/payment/article-new/76143
https://f1000research.com/author/manuscript/80102/397678

6/25/22,2:00 PM Gmail - Manuscript 76143 conditionally accepted for publication

| will be the one who will pay the APC, i have entered the details for the payment
Attached below is the revised article based on the suggestion

Many thanks

Best Regards

Joni
[Kutipan teks disembunyikan]

@ f1000research-null-null-v1 (1).docx
1174K

https://mail.google.com/mail/u/2/?ik=9d16eb5b15& view=pt&search=all&permthid=thread-f%3A1721123312664345516&simpl=msg-f%3A172112331266434...  2/2


https://mail.google.com/mail/u/2/?ui=2&ik=9d16eb5b15&view=att&th=17e44d78a14e3102&attid=0.1&disp=attd&realattid=f_ky8wn7uo0&safe=1&zw

Clinical outcomes of COVID-19 patients with solid and
hematological cancer: a meta-analysis and systematic review

Joni Wahyuhadi'®, Fadhillah Putri Rusdi!, I G. M. Aswin R. Ranuh!, Rizki Meizikri!,
Irwan Barlian Immadoel Haq', Rahadian Indarto Susilo!, Makhyan Jibril Al Farabi?

"Department of Neurosurgery, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General Academic
Hospital, Surabaya, Indonesia

Department of Cardiologi, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General Academic Hospital,
Surabaya, Indonesia

Abstract

Background: Previous research has consistently shown the significant difference in
outcome between cancerous and non-cancerous patients with coronavirus disease 2019
(COVID-19). However, no studies have compared the clinical manifestation of
COVID-19 in hematologic cancers patients and solid cancers patients. Therefore, we
analyzed the outcome of COVID-19 patients with hematological cancer and primary

solid cancer worldwide through a meta-analysis and systematic review.

[Methods: TThis meta-analysis and systematic review included 20 articles with total of Commented [TF1]: Please Specify the methods used to
. . assess risk of bias in the included studies.
published between 2019 — January 2021 from [Pubmed and Google Scholar which fit )

) [Commented [MJ2R1]: done

our inclusion criteria. Newcastle Ottawa Score was used to assess the quality and bias
of included studies. The outcome measured were case-fatality rate and critical care
events| for COVID-19 patient with cancer and comorbidities.

[Results: (Critical care events and mortality were higher in the hematological than
primary solid cancer group (tRR] (Relative Risk)=1.22 & 1.65; p <0.001). Conversely,
mortality was lower in patients with two or fewer comorbidities (RR=0.57; p<0.001)
and patients under the 75 year old group (RR=0.53; p< 0.05).

Conclusions: Hematologic malignancy, age, and the number of comorbidities are

predictor factors for worse prognosis in COVID-19 infection.
Keywords COVID-19, cancer, outcome, oncology

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).! [It is shown that 2.1% of patients with confirmed
COVID-19 were reported also to have cancer.’> A meta-analysis revealed that the

mortality rate \for COVID-19 patients with cancer was Ql.l%. As many as 45.4% of

cancer patients with COVID-19 have severe or critical symptoms.? (Commented [MJ10R9: okay )
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Cancer patients are a uniquely susceptible population because most of these patients
may be in a suboptimal physical condition while also requiring cytotoxic drugs that can

reduce immunity. In addition to the symptoms of COVID-19, these patients' cancer

treatment may also Tbe delayed buring the pandemic.’ [Commented [TF11]: Ok as edited?
(Commented [MJ12R11]: okay

NN

Most observational studies have exposed that COVID-19 patients with cancer tended

to have worse prognosis compared to non cancerous COVID-19 patients.** Previous
research revealed that patients with hematologic cancers (HC) experienced more
severe COVID-19 symptoms and higher CFR (case fatality rate) side to those with solid
cancers (SC).® More severe manifestation and higher CFR are found in hematologic

cancer patients compared to solid cancer patients.

Previous research suggested that the presence of haematological malignancies may
reduce COVID-19 severity progression due to an attenuated inflammatory response.”$
Other studies have reported that solid tumors were a worse prognosis predictor.'®!! The
variation between studies and the lack of publications have encouraged us to analyze if
patients with hematologic cancer and those with solid tumors would fare differently in

the setting of COVID-19 infection.

METHODS
Study design
The PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analysis

Protocol) guidelines were used to guide this study. |

[Eligibility criteria

This review included clinical studies (clinical trial, retrospective, or prospective) of all
cancer patients who had COVID-19 infection based on polymerase chain reaction
(PCR) test. The article's year of publication was from 2019 to 2021 with English
language. For inclusion, the published articles must have had documentation of
COVID-19 infection in both solid cancer and hematological cancer patients.

Proceeding, commentaries, and editorials without a peer-review process were excluded.

Search strategy and database source

We systematically searched databases to identify eligible articles using PubMed and , [Commented [TF15]; January mentioned in the j

abstract - please check and ensure consistency.

Google Scholar for articles published from December 2019 to JanuaM 2021 ]usrirng” [Commented [MJ16R15]: Thanks we have resolve this)
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keywords our search strategy below (Table 1). We also researched references lists of

relevant articles to identify additional primary studies and minimize bias.

[Table 1. Search strategy\ for All Database Commented [TF17]: Please clarify if this was the
. search strategy for both databases or different? If
1 | (COVID-19) different, please provide both.

((COVID19) OR (coronavirus disease-19) OR (COVID-19 pandemic) OR (2019-SarSCoV
infection) OR (coronavirus disease 2019) OR (COVID-19 virus disease)

#1 OR #2

(Cancer)

5 | ((Neoplasm) OR (Neoplasm, Malignant) OR (Malignant Neoplasms) OR (Malignant
Neoplasm) OR (Neoplasms, Malignant) OR (Cancers) OR (Malignancy) OR (Malignancies)
OR (Tumor) OR (Tumors) OR (Cancer))

6 | #4 OR #5

7 | #3 AND #6

8 | ((Outcome) OR (Outcomes) OR (Clinical Outcome) OR (Clinical Outcomes) OR (COVID-
19-related Outcome) OR (coronavirus disease-19-related outcome) OR (COVID-19-related
Outcomes) OR (Coronavirus Disease-19-related Outcomes))

9 | #7 AND #8

‘ (Commented [MJ18R17]: This is for both database )

W

Study selection

All articles from the search strategy were screened further for eligibility. The titles and
abstracts were independently screened and reviewed by three authors (FP, AR, RM).
The workflow of the study selection can be seen on Figure 1. The article's technical
uncertainties were resolved through discussion between all authors (FP, AR, RM, JH,

RI, IB, MJ). Study assessment was based on the following criteria: 1) [published in

EnglishL 2) prospective or prospective study on cancer patients with COVD-19 Commented [TF19]: Indonesian also mentioned in

i . . . . Figure 1 - please clarify which languages you searched
infection; 3) sufficient data relating to PICO for.
(participants/interventions/comparisons/outcomes) criteria (Table 2) from COVID-19 (Commented [MJ20R19]: Itis only in English )

patients with hematological and primary solid cancer,

Data collection & study quality assessment

The data collected were demographic details (e.g., age, race, comorbidities),
type of cancer (primary solid tumors and hematological malignancy), patient's anti-
cancer therapies (described as surgery, chemotherapy, radiotherapy of
immunotherapy), clinical outcomes (developing severe events, hospitalization rates,
intensive care unit (ICU) admission rates, 30-days mortality rate and case-fatality rate).

Three authors (FP, AR, RM) extracted the data, jointly reconciled, and discussed

technical uncertainties. The authors then appraise the studies using the fNewcastle-

Ottawa scale (NOSD for cohort studies (Table 3).2

the scale.

. [Commented [TF22]: Please provide the reference to j

(Commented [MJ23R22]: done
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Table 2. PICO (participants/interventions/comparisons/outcomes) criteria. COVID-
19=coronavirus disease 2019.

Patient Patients with COVID-19 infection
Intervention Hematological Cancer Patients
Comparison/ . . .
Control Primary Solid Cancer Patients

Death Rate or Case-fatality Rate in COVID-19 Patients with Cancer,
Critical Care Events Rate in COVID-19 Patients with Cancer, Death

Rate in COVID-19 Patients with Cancer and Multiple Comorbidities,
Death Rate in Elderly COVID-19 Patients with Cancer

Outcome

Table 3. The Newcastle-Ottawa scale for quality assessment of included studies

Author Selection Comparability  Exposure/outcome Total
Antrim 2020 * * ok * S Fe ok ok
Kuderer 2020 * %k * %k * %k 2. 8.2.2.2.8.8.8 .9
Dai 2020 %k * %k 0 8. 8.8.8.¢ ¢
deMelo 2020 * ok * ook k £.2.8.2.8.8
Ferrari 2021 * *k * %k Kk
Fillmore 2020 * * ok * ok £ 2.8.8.8.8
Jazieh 2020 * %k ** * %k Kk k ok
Lennard 2020 * %k * * 2. 8. 8.8.8.¢
Li 2020 * %k *x * %k 2. 2.8.8.8.8.9
Rivera 2020 * * * Yk k
Riithrich 2020 * ok ok ok * ok 1.2.8.2.8.2.8 .84
Sho‘;’g‘;‘yeh *x *x *x Fk kA A
Wang 2020 * %k * * %k 2. 8.2.8.8.9
Yang 2020 * %k *k * %k %k Kk k ke ke
Robilotti 2020 * * * * %k
de Joode 2020 * *k * Kk % %k ok k
Meng 2020 * * %k K %k 1 8.8.8.8 .8 84
Elkrief 2020 *k * * %k Kk k
Tremblay 2020 ** * * % %ok K
Stroppa 2020 * k * % * k ok kok ok ok
[Statistical analysis\ [Commented [TF24]: Please provide details of what }
o L . . . exact tests you performed.
The statistical analysis, including Cochran—-Mantel-Haenszel test (CMH), Risk Ratio, ‘[Commen ted [MJ25R24]: done )

Heterogenicity test, and funnel plotting were done using Statistical Package for the
Social Sciences (SPSS) 25, MedCalc Statistical Software version 19.3, and RevMan

version 5.4.
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RESULTS

Records identified through Records identified through other
PubMed database databases
(n = 650) (n = 8,260)

Records after removal of duplicates
(n=953)

Studies excluded after tittle and
abstract screening: (400)
Studies not in English
n=72)
Inaccessible studies
(n=12)

Only solid cancer or
haematologic diseases

Retrieved records (n=392)
n=77)

A4

A4

Excluded studies after full-text
review (n =57)

Records included in
qualitative analysis
(n=20)

v

Records included in
Meta-Analysis
(n=20)

[Figure 1 PRISMA fﬂowchart on search, screening, eligibility, and literature inclusion cascade

SYSTEMATIC REVIEW
COVID-19 severity and mortality in cancer patients

In 2020, DeMelo et al. reported that age, advanced malignancy stage, and
number of metastases were associated with clinical fragility and higher risk of death in
COVID-19 patients'®.

A previous study explained that COVID-19 symptoms in cancer patients ranged
from mild symptoms (55% of cases), which required outpatient management only

(fever, cough, fatigue, myalgia, etc.) to moderate to severe symptoms (45% of cases).

Information Classification: General
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From these patients, 42% were admitted to the ICU.!° According to a study, a
complication such as secondary infection and acute respiratory distress syndrome
occurred in a majority of cancer patients (63%).* Another study in 2020 found that
patients with malignancy were prone to having COVID-19 with severe manifestation
(54% vs. 35%; P=0.003). The study mentioned that severe COVID-19 symptoms upon
admission are a significant risk of in-hospital death (Hazard Ratio=28.2).!! Two other
studies reported similar findings which support that cancer is associated with worse
outcome.!>13

Regarding type of cancer, Dai and colleagues reported the hematologic cancer
and lung cancer group had the highest and second highest severity and death rates
compared to other cancer groups. The patients with hematological malignancy have
reduced immunity and are more prone to infection, which can exacerbate COVID-19
infection®. Previous studies showed that leukemia, lymphoma, and myeloma as
hematological cancer groups could increase death rate, ICU admission, critical
manifestation, and invasive mechanical ventilation requirement.?

Previous study showed that patients with and without cancer had similar
COVID-19 severity. In the said study, the hematological and solid tumors groups
showed non-significant trends for immediate manifestation of severe events
(hematological group cohort = 30% vs. solid group cohort = 61.4%).! However,
another study from Canada investigated 252 cancer patients with COVID-19 and
showed that 28% of adult patients had a high mortality rate, whereas none of the
patients in the pediatric cohort had a significant illness. In hospital-acquired patients

with COVID-19, overall survival (OS) was shorter than those with community-

acquired infection.!” Similarly, | study from the UK reported that patients with

hematological cancer have a greater risk of severe COVID-19 clinical manifestation, (Commented [M)30R29]: done

which needs more intensive supportive interventions and poses a greater risk of death
than non-cancer patients.” Tremblay and colleagues explained that the hematologic
malignancies group of patients might be vulnerable to COVID-19. The preliminary
study also suggests that hematological cancer patients have higher mortality than the
general population.'®
Anti-cancer treatment-related outcome

Different cancer treatments including surgical, radiotherapy and COVID-19-
specific medication done within 60 days before COVID-19 infection did not affect the

death risk.!® Two studies reported an increased death rate in patients who received

Information Classification: General



immunotherapy’ surgery and chemotherapy %!°. Robilloti demonstrated that lung cancer
patients treated with immune checkpoint inhibitors (ICI) correlated with worse
COVID-19 infection outcomes.'” On the other hand, patients with lung cancer who had

COVID-19 had better outcomes despite having immunotherapy.'?

COVID-19 treatment-related outcome

Rivera et al. analyzed the treatments of COVID-19 in patients with cancer. High-
dose corticosteroids combined with other therapies were correlated to higher mortality
than positive and negative controls. Hydroxychloroquine combined with other drugs
also demonstrated similar results, in which when combined, the risk of all-cause
mortality every 30-day was increased when compared with the positive control
(OR=2.15). On the other hand, remdesivir showed potential benefit as lower 30-day
all-cause mortality compared to positive group (OR=0.41)".
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METAANALYSIS
Table 4. Studies summary

Age Type of Cancer Case-fatality Rate
Author Country Type of Study (Median Hematological Primary Solid  Hematological = Primary Solid
years) Cancer (%) Cancer (%) Cancer (%) Cancer (%)
Antrim 20207 us Retrospective Study 60.5 11 36 3 2
Kuderer 2020% US, Canada, Spain Retrospective Study 66 204 728 24 76
Dai 20208 China Retrospective Study 64 9 96 3 6
deMelo 2020'° Brazil Retrospective Study 67.5 34 138 8 52
Ferrari 2021"! Brazil Retrospective Study 61 31 167 5 33
Fillmore 2020%° Us Prospective Study 65 176 1483 30 200
Jazieh 2020% Saudi Arab Retrospective Study 66 9 10 9 7
Lennard 2020° UK Prospective Study 70 224 801 81 229
Li 20202 China Prospective Study 63 9 50 2 16
Rivera 2020" us Retrospective Study 67 470 1781 N/A N/A
Riithrich 2020%° Germany Retrospective Study N/A 124 256 31 156
Sho2u (;';grllsyeh Germany Retrospective Study 73 10 29 8 23
Wang 2020%7 us Retrospective Study 41.5 170 640 N/A N/A
Yang 2020* China Retrospective Study 63 22 183 9 31
Robilotti 20207 China, Italy Retrospective Study 64 102 321 N/A N/A
de Joode 2020 Dutch Prospective Study 70 111 208 43 62
Meng 2020" China Retrospective Study 64.5 16 92 8 24
Elkrief 2020'° Canada Retrospective Study 73 66 179 N/A N/A
Tremblay 2020'® us Prospective Study 69 14 10 N/A N/A
Stroppa 2020 Italy Retrospective Study 67 2 22 2 7

Case-fatality rate

In total, 14 studies included detailed case fatality rates of hematological cancer
and primary solid cancer groups. Overall, the case-fatality rate in the hematological
cancer group was 1.22 fold higher than the primary solid cancer group (263/976 vs.
852/4373; RR 1.22; CI 95% [1.08-1.37]; P<0.001) (Figure 2).
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Hematologic Solid Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%C| M-H, Fixed, 95% CI
Antrim 2020 3 11 2 36 0.3% 4.91(0.94, 25.74|

Dal 2020 3 a 6 96 0.3% 5.3311.80,17.81]

de Joode 2020 a3 111 62 208 12.9% 1.30 [0.95, 1.78| ™~
deMelo 2020 8 34 52 138 6.2% 0.62[0.33,1.19] T

Ferran 2021 5 E3 | 33 167 ERE 0.82 [0.35, 1.93| =
Fillmore 2020 30 176 200 1483 12.7% 1.26 (0.89, 1.79] ="
Jazieh 2020 2 9 7 10 2.0%  1.39(0.91,2.14] A
Kuderar 2020 24 167 76 BS54 93% 1.24 [0.81, 1.8Y] =
Lennard 2020 81 224 229 801 29.9% 1.26(1.03, 1.55] -
L2020 2 9 14 50 1.3% 0.79{0.22, 2.91] R— p——
Meng 2020 8 16 24 92 21%  1.92(1.05,3.49] e
Ruthrich 2020 3l 156 88 440 13.8% D.99 [0.69, 1.43] -
Shoumariyah 2020 8 10 23 29 3.5% 101 [0.70, 1.45] —
Swoppa 2020 2 2 722 0.5% 2.56(1.1%8,5.55]

Yang 2020 9 22 31 183 2.0% 2.41[1.33, 4.38] - e
Total (95% CI) 987 4409 1000%  1.23[1.09, 1.3§ L]

Total evants 266 854

Heterogensity: Chi* = 27.40. df = 14 ® = 0.02); I = 49% oo o 100

H : Chit 0.df =1 10
Test for overall effect: 2 = 3.47 (P = 0,0005) Favours [Hematologic] Favours {Solid]

Figure 2. Case-fatality rate in hematological vs primary solid cancer patients

M—H=[Mantel Haenszel

forest plot. Cl=confidence interval, df=degrees of freedom,

Method ‘ [Commented [MJ32R31]: done

We performed two sub-analyses on case-fatality rate, to determine the

correlation with comorbidities and age. [Two studies |provided data on the patients'

comorbidites (two or less comorbidities and more than two comorbidities group).!®* (Commented [M)34R33]: done

Overall, the case-fatality rate in patients with two or fewer comorbidities group was
0.57 fold lower than patients with more than two comorbidities group (97/694 vs.
65/327; RR 0.57; CI 95% [0.42-0.76]; P<0.001) (Figure 3). We also calculated the
pooled proportion of case-fatality rate in the cardiovascular disease group (42.5%)
(Figure 4), hypertension (36.8%) (Figure 5), and diabetes mellitus (36,8%) (Figure 6),

as those three were deemed the most prevalent comorbidities.

2orless More than 2 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
deMelo 2020 40 129 10 18 19.8% 0.56[0.34, 0.91] ——
Kuderer 2020 57 565 55 309 80.2% 0.57[0.40, 0.80] E 3
Total (95% CI) 694 327 100.0% 0.57 [0.42, 0.76] <&
Total events 97 65
Heterogeneity. Chi? = 0.00, df = 1 (P = 0.96); I = 0% [ + + {

0.01 0.1 1 10 100

Test for overall effect: Z = 3.83 (P = 0.0001) Favours [2 or less] Favours [More than 2]

Figure 3. Case-fatality rate with multiple comorbidities in both cancer groups

forest plot
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Figure 4. Case Fatality Rate in patients with cardiovascular comorbid

Ferrari 2021 W —.—

Yang 2020 - _._
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Figure 5. Case Fatality Rate in patients with hypertension
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Figure 6. Death event in patients with diabetes mellitus

In total, six studies included detailed data of elderly patients (under 75 y.o. and

75 y.o. or older) in both cancer groups. Overall, the rate of death in patients under 75

y.o. group was 0.53 fold lower than patients under 75 y.o. group (250/1350 vs. 154/465;

RR 0.53; CI 95% [0.36-0.80]; P=0.002) (Figure 7).

Under 75 yo 75 yo and older Risk Ratio Risk Ratio
Study or Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
de Joode 2020 86 253 56 123 24.0% 0.75 [0.58, 0.97] —-—
deMelo 2020 48 150 12 22 19.9% 0.59[0.38, 0.92] —
Kuderer 2020 51 649 70 279 22.5% 0.31[0.22, 0.44] —.—
Meng 2020 25 95 7 14 16.1% 0.53[0.28, 0.98] —
Stroppa 2020 3 14 6 11 8.3% 0.39[0.13, 1.23] -
‘Yang 2020 37 189 3 16 9.2% 1.04[0.36, 3.01] I e—
Total (95% CI) 1350 465 100.0% 0.54 [0.36, 0.80) -
Total events 250 154
Heterogeneity: Tau? = 0.15; Chi? = 18.58, df = 5 (P = 0.002); I = 73% + + 4

Test for overall effect: Z = 3.04 (P = 0.002)

0.1 10
Favours [Under 75 yo] Favours [75 yo and older]

Figure 7. Case-fatality rate in elderly patients in both cancer groups forest plot

Critical care events rate

Overall, five studies included detailed data of patients who developed critical

events in the hematological and primary solid cancer groups separately. Overall, the

rate of critical care events in the hematological cancer group was 1.65 fold higher than
the primary solid cancer group (140/371 vs. 585/2312; RR 1.65; CI 95% [1.22-2.23];
P=0.001) (Figure 8).
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Hematologic Solid Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Dai 2020 4 9 12 96 9.1% 3.56[1.44, 8.76]

Fillmore 2020 62 176 400 1483 36.7% 1.21[1.05, 1.62] ol

Kuderer 2020 65 167 148 654 35.4% 1.72[1.36, 2.18] -

Li 2020 2 9 16 50 5.0% 0.69[0.19, 2.52) R

Shoumariyeh 2020 7 10 9 29 13.9% 2.26[1.15, 4.44] —_—

Total (95% CI) 371 2312 100.0% 1.65 [1.22, 2.23] L 2

Total events 140 585

Heterogeneity. Tau? = 0.05; Chi? = 9.11, df = 4 (P = 0.06); I* = 56% 100'

. 0.1 10
Test for overall effect: Z = 3.23 (P = 0.001) Favours [Hematologic] Favours [Solid]

Figure 8. Critical care events rate in hematological cancer vs primary solid cancer

patients forest plot

DISCUSSION

To our best knowledge, the severity of COVID-19 can be worsened by cancer.
The risk of death may also increase due to cancer. Patients with hematologic
malignancy have an immunocompromised state which may induce co-infection and
thus aggravate COVID-19 clinical presentation.*>#'417. Our meta-analysis shows that
the rate of mortality and critical care events were higher in the hematologic group than
in the primary solid cancer group. At the same time, the case-fatality is higher in
patients who had more than two comorbidities and patients aged 75 or older. Thus, our
analysis showed a tendency toward publication bias for case-fatality rate (P=0.03)

(Figure 9) likely to the presence of small sample size studies.
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Figure 9. Case-fatality rate in both cancer groups proportional study funnel plot

Our analysis on critical care events seemed to differ from the rest of the study.
The COVID-19 diagnosis hest might cause this as both PCR and anti-SARS-CoV-2

IgG/IgM antibody tests'? were used in Li's study, whereas other studies included in the

Information Classification: General
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meta-analysis only used PCR for diagnostic testing. Moreover, This was etrospective
study with relatively few subjects yet with an enormous number of controls.'?
The hematological cancer group had more severe COVID-19 manifestation.'?

However, this finding requires further verification through multi-center studies. [Based

study. Or change wording to “Based on a previous study”

on a previous studyL delaying surgery or chemotherapy for patients with cancer during [Commented [TF37]: Please clarify which previous }
the COVID-19 pandemic is not required, especially in areas with fewer COVID-19 ]

‘(Commented [MJ38R37]: okay

patients. !

From our review, several studies from China, Europe, and North America
reported that cancer patients with COVID-19 infection who received chemotherapy,
immunotherapy, and ICI treatment had a higher death risk*>%17:20, A meta-analysis in
the US reported that active cytotoxic chemotherapy was associated with a high risk of
adverse outcomes from COVID-19 2!, At the same time, Stroppa et al. revealed a better
prognosis of COVID-19-infected lung cancer patients treated with immunotherapy'4.
Similarly, Fillmore et al. reported a lower risk of infection was correlated with ICI
treatment!'*. A meta-analysis by Yekediiz et al. revealed that cancer treatment was not
associated with severity and mortality risk of COVID-19 within the last 30 days before
diagnosis?2.

A COVID-19 and Cancer Consortium Cohort Study in US revealed that

corticosteroids and hydroxychloroquine.

corticosteroids in high dose administration combined with any other therapied,l and [Commented [TF39]: Comma here OK? To separate }
hydroxychloroquine combined with other drugs or given alone were associated with )

(Commented [MJ40R39]: okay

higher 30-day all-cause mortality risk in cancer patients with COVID-19 infection.
While remdesivir has shown to be a potential treatment, the all-cause mortality rate in

30 days decreases '°.

Conclusion

Hematological malignancy, elder age (75 years) and the number of
comorbidities are predictors for worse prognosis in COVID-19 infection. The therapy
protocol for cancer patients with COVID-19 infection and COVID-19 therapy is still
debatable. Future research needs to evaluate these treatments in prospective
randomized controlled trials (RCTs), address disparities, and promote studies

evaluating potential anti-COVID-19 therapies.
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the review processes used.

[Limitations\ [Commented [TF41]: Please Discuss any limitations of }
There were missing data points from some studies. Given these limitations, we )

(Commented [MJ42R41]: done

encourage conducting multi-center registries (web/ online-based) to obtain all the data
from every individual case of cancer patients with COVID-19 infection. The review
section may also influenced of the authors' personal viewpoints, gaps in literature
searching practices that may lead to the omission of relevant research, errors in the

translation of data from the primary literature to summarization in the review.

Data availability

Underlying data

All data underlying the results are available as part of the article and no additional
source data are required. Reporting guidelines

Figshare: PRISMA checklist for 'Comparison of Clinical Outcome in Hematological
Cancer Compared to Primary Solid Cancer Patients With COVID-19 Infection: a
Systematic Review and Meta-Analysis, https://doi.org/10.6084/m9.figshare.17122541

Data are available under the terms of the Creative Commons Attribution 4.0
International license (CC-BY 4.0).
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Dear Joni

Clinical outcomes of COVID-19 patients with solid and hematological cancer: a meta-analysis and systematic review
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo Rl and Al Farabi MJ

Please click here to download the PDF proof of your F1000Research article.
Note: Reference 9 is not cited in text, and references are not in sequential order, please check.

Please look through the article and let me know if it requires any corrections or if you are happy for it to be published as it is.
Please also confirm the following details are correct:

e All author names are spelled correctly

e Authors are listed in the correct order

o Affiliations for all authors are accurate

¢ The information in the Copyright section is correct
¢ All figures and figure legends are correct

¢ All external files, including data files are correct

¢ All links within the article are working, and correct

Please note that connecting an ORCID account to F1000Research requires the account holder to sign in to both
F1000Research and ORCID, therefore it isn't possible for us to add ORCID badges for your co-authors on their behalf.
When the article is published, they will receive an email encouraging them to connect their ORCID account to F1000Research.
If they do this, their ORCID badge will be displayed next to their name.

Corrections at this stage may require further typesetting and therefore cause some delays. If any corrections are necessary,
please mark them directly on the PDF file using the commenting and markup tools in software such as Adobe Reader.

Please return your proof corrections to us via email - please note that after the article has been published, any requests for
minor corrections will only be considered on a case-by-case basis. Therefore, we encourage you to check your proofs carefully
at this stage.

If there are any outstanding queries on your reviewer suggestions, then we will be in touch with you shortly.
Best regards,

Manahil
The Editorial Team, F1000Research

F1000Research is the trading name of F1000 Research Limited. This e-mail is confidential and should not be used by
anyone who is not the original intended recipient. If you are not the intended recipient, you are hereby notified that any
disclosure, distribution, copying or use of this message or taking any action in reliance on the contents of it is strictly
prohibited. If you have received this electronic message in error, please destroy it immediately, and notify the sender.
F1000 Research Limited does not accept liability for any statements made which are clearly the sender's own and not
expressly made on behalf of F1000 Research Limited. No contracts may be concluded on behalf of F1000 Research
Limited by means of e-mail communication. F1000 Research Limited is Registered in England and Wales with Company
Number 8322928, Registered Office Howick Place, London SW1P 1WG, UK.
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that the mortality rate {or COVID-19 poticms with concer was 21 1% Asmany ns 45.4% of cancer patlents with COVID-
19 have sevene or oritical symploms,”
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comndiien while also regquiring cytenoxie driogs th can redoce immonity. I sddicon e the symprems of COVID-19,
these patients’ cancer trestment may alss be deluyed during the pandemic

Mot observational studies have axposed that COYID- 19 potfenes with concer tend o huve worse prognosts compared
o non-cancerous COVID: 1Y patients, ~ Previous research revealed that patients with hematologie cancers (HU)
experieneed more severe COVID-19 symptoms ond higher CFR (case fatality rate) side 1o those with solid cancers
{SCL" Moge severe manifestation and higher CFR are found 1 hemetologic cancer patients compared to solid cancer
parients.

Previous research has suggested that the presence of haemotologicel mahgnancies may reduce COVIDR-19 seventy
progression due s an aiteniaied inllammatory fesponse. © Dker sludies have reporied that solid Timors wisre 8 wiorse
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paticnts with hemasologic cancer and those with sobid tumers would fare differently in the setting of COVID-1% infection.
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Kepada: production@f1000research.com

Dear Editorial team?
May i know when the article will be published?

Is there anything else that i need to do?
Best regards

Joni
[Kutipan teks disembunyikan]

F1000.Production.Research <production.research@f1000.com> 7 Februari 2022 19.12

Kepada: Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com>

Dear Joni,

Thanks for the email. Looking at your article, it looks like you need to suggest some potential peer reviewers to invite
to review the article. We cannot publish unless our peer review team are able to approve a set of 5 suitable reviewers
suggested by yourselves. You can read more about how to suggest reviewers here: https://f1000research.com/for-
authors/tips-for-finding-referees.

Many thanks,

Jess
Jess Fenn

Production Editor
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Dear Editorial team?
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Best regards

Joni

Pada tanggal Jum, 21 Jan 2022 pukul 10.34 Joni Wahyuhadi <joniwahyuhadi.rsudsoetomo@gmail.com> menulis:
Dear Editorial Team
Thank you very much for your email
| apologize for missing reference 9, it should be located in this sentence

Please add this no 9 references at this sentence

https://mail.google.com/mail/u/2/?ik=9d16eb5b15&view=pt&search=all&permthid=thread-f%3A1722387607818697201&simpl=msg-f%3A172238760781869...  3/5


mailto:jessica.fenn@f1000.com
https://www.google.com/maps/search/240+Blackfriars+Rd+%0D%0ALondon+SE1+8BF?entry=gmail&source=g
http://www.f1000.com/
mailto:joniwahyuhadi.rsudsoetomo@gmail.com
mailto:joniwahyuhadi.rsudsoetomo@gmail.com

6/25/22,2:05 PM Gmail - Article 76143 - Query

Other than that, | think it will be okay

Best Regards

Joni

Introduction

Coronavirus disease 2009 (COVID-19) is caused by seven: acute respiratory syndrome coronay rus 2 (SARS-CoV-2) It
5 shown that 2. 1% of patients with confirmed COVID-1Y were reported also 1o bave cancer, A mela-analysis revealed
thatthe meeraliny rate Tor COVID-19 paticaes with conces was 2015 As many a5 25 4% of ¢oncer poticnts with COWVID-
149 Brive sesvere o crabical symplborms

Cancer palienls are § uniquely susceptible population because most of these patams may be in a suboplimal physical
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these paticats' cancer treatment may also be delayed during the pandemic

Most ohservational studies have exposed that COVITI-19 patients with cancer tend to have worse prognosis compared
to non-cancerous COVID-19 patients.'” Previous ressarch revealed that patients with hematologic cancers (HCO)
experienced more severe COVIDTY symptoms and higher CFR {ease Inmlity rate) side 1o those with solid concers
L5 More severe manifestation aod higher CFR are found in bematologic cancer pasients compared o solid cancer
putieTits

Previous research has suggpested that the presence ol haematological malignancies may reduce COVID-19 seventy
progression due wooan pienusted inflammatory rc‘-']'umm:." Cither studies huve reportid that solid tumors werd o worse
progooss predicior " This varianon hetwesn studies and the Tick of publiciions hive encoumged us o anilye if
paticnts with hemarologic cancer and those with solid tomors would fase differeatly o the setting of COVID- |9 infection.
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Pada tanggal Rab, 19 Jan 2022 pukul 19.53 <production@f1000research.com> menulis:

Dear Joni

Clinical outcomes of COVID-19 patients with solid and hematological cancer: a meta-analysis and
systematic review
Wahyuhadi J, Rusdi FP, Ranuh IGMAR, Meizikri R, Haq IBI, Susilo RI and Al Farabi MJ]
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Note: Reference 9 is not cited in text, and references are not in sequential order, please check.

Please look through the article and let me know if it requires any corrections or if you are happy for it to
be published as it is. Please also confirm the following details are correct:

¢ All author names are spelled correctly

e Authors are listed in the correct order

o Affiliations for all authors are accurate

e The information in the Copyright section is correct
e All figures and figure legends are correct

¢ All external files, including data files are correct

¢ All links within the article are working, and correct

Please note that connecting an ORCID account to F1000Research requires the account holder to sign in to
both F1000Research and ORCID, therefore it isn't possible for us to add ORCID badges for your co-
authors on their behalf. When the article is published, they will receive an email encouraging them to
connect their ORCID account to F1000Research. If they do this, their ORCID badge will be displayed next
to their name.

Corrections at this stage may require further typesetting and therefore cause some delays. If any

corrections are necessary, please mark them directly on the PDF file using the commenting and markup
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Please return your proof corrections to us via email - please note that after the article has been published,
any requests for minor corrections will only be considered on a case-by-case basis. Therefore, we
encourage you to check your proofs carefully at this stage.

If there are any outstanding queries on your reviewer suggestions, then we will be in touch with you
shortly.

Best regards,

Manahil
The Editorial Team, F1000Research

F1000Research is the trading name of F1000 Research Limited. This e-mail is confidential and should not be
used by anyone who is not the original intended recipient. If you are not the intended recipient, you are hereby
notified that any disclosure, distribution, copying or use of this message or taking any action in reliance on the
contents of it is strictly prohibited. If you have received this electronic message in error, please destroy it
immediately, and notify the sender. F1000 Research Limited does not accept liability for any statements made
which are clearly the sender's own and not expressly made on behalf of F1000 Research Limited. No contracts
may be concluded on behalf of F1000 Research Limited by means of e-mail communication. F1000 Research
Limited is Registered in England and Wales with Company Number 8322928, Registered Office Howick Place,
London SW1P 1WG, UK.
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Dear F1000 Team
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Best Regards

Joni
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Introduction
Coronavirus disease 2019 (COVID-19) 1s caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)."It
is shown that 2.1% of patients with confirmed COVID-19 were reported also to have cancer.” A meta-analysis revealed
that the mortality rate for COVID-19 patients with cancer was 21.1%. As many as 45.4% of cancer patients with COVID-
19 have severe or critical symptoms.”

Cancer patients are a uniquely susceptible population because most ot these patients may be in a suboptimal physical
condition while also requiring cytotoxic drugs that can reduce immunity. In addition to the symptoms ot COVID-19,
these patients' cancer treatment may also be delayed during the pandemic.”

Most observational studies have exposed that COVID-19 patients with cancer tend to have worse prognosis compared
to non-cancerous COVID-19 patients. ™ Previous research revealed that patients with hematologic cancers (HC)
experienced more severe COVID-19 symptoms and higher CFR (case fatality rate) side to those with solid cancers
(SC).” More severe manifestation and higher CFR are found in hematologic cancer patients compared to solid cancer
patients.

Previous research has suggested that the presence of haematological malignancies may reduce COVID-19 severity
progression due to an attenuated inflammatory response.””" Other studies have reported that solid tumors were a worse
prognosis predictor.’ * ' The variation between studies and the lack of publications have encouraged us to analyze if
patients with hematologic cancer and those with solid tumors would fare differently in the setting of COVID-19 infection.

RMatharde
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