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Purpose: The aim of this study is to evaluate the oncological care during the first state of national emergency due to the COVID-19
pandemic in several public cancer hospitals in Peru.
Materials and Methods: A multicentric cross-sectional descriptive study was conducted by interviewing adult cancer patients
diagnosed and treated between January 2019 and February 2020 from 18 hospitals. This study was carried out in September 2020, the
last month of the first state of national emergency. Demographic and clinical characteristics were evaluated, including COVID-19
status and cancer treatment features.
Results: A total of 1472 patients were included; the median age was 55 years (range 19–97). Most patients (85.8%, n = 1263) had solid
neoplasia, 13.5% (n = 198) hematologic neoplasia, and 0.7% (n = 11) others. SARS-CoV-2 infection was confirmed in 8.6% (n = 126),
1.2% (n = 18) were probable, 1.6% (n = 24) suspected, and 88.6% (n = 1304) negative cases. Overall, 51.6% of patients (n = 759) had
cancer treatment delays, 42.5% (n = 626) changed treatment delivery (endovenous to oral systemic therapy), and 12.6% (n = 185) of cases
cancer therapy was discontinued. In total, 10.3% (n = 117) of patients whose disease was controlled or in remission, experienced
progression of disease during the state of emergency. A total of 6.7% (n = 98) of patients died, of whom 73.5% (n = 72) died from disease
progression; 18.4% (n = 18) from SARS-CoV-2 infection and 8.1% (n = 8) from undetermined causes. Patients with hematological
malignancies [hazard ratio (HR): 5.11 (95% confidence interval (CI): 1.99–13.07)] and no response to therapy before the onset of the
pandemic [5.01 (1.44–17.42)] had an increased risk of death among COVID-19 infected individuals, whereas advanced clinical stage [5.09
(2.37–10.95)] and discontinuation of treatment [3.66 (1.97–6.78)] were risk factors among non-COVID-19 patients.
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Conclusion: Our study suggests that the COVID-19 pandemic has an adverse impact on the outcomes of Peruvian cancer patients. In
our cohort, cancer mortality was higher than COVID-19 disease mortality.
Keywords: COVID-19 pandemic, cancer care, Peru

Introduction
Cancer represents the leading cause of mortality in Peru;1 due to this, the number of oncologic centers has increased,
favoring the decentralization of cancer care during the past decade.2 However, in Peru, since the beginning of the
COVID-19 pandemic, restrictive measures have been implemented to prevent its spread. On March 15, 2020, a state of
national emergency was declared. These measures included home confinement, national travel ban, and the closure of
ambulatory centers and outpatient services closure. During the first few months of the pandemic, Peru reorganized the
healthcare services with public hospitals giving priority to patients with COVID-19 infection, redeploying physicians to
pandemic tasks, and postponing elective therapies.

In Peru, the first state of national emergency was between March and September 2020; during this time, the care
provided to new cancer patients significantly decreased due to measures implemented to avoid the spreading of the virus
and the increased risk of mortality for immunocompromised individuals. Early reports showed that cancer patients had
higher rates of death from COVID-19 (7.6–36%) compared to the general population (1.4–2.3%).3–5 For this reason,
many centers adopted new standards of treatment to reduce patients’ exposure to coronavirus but without compromising
patients’ outcomes.6–8

There is a lack of data about cancer care during the COVID-19 pandemic in Peruvian patients. Furthermore, there
are not many multicentric studies that evaluate the public health system concerning the effects of the pandemic in
cancer patients. On the other hand, focus on COVID-19 management will left behind another non-communicable
diseases (NCDs) such as cancer. This increase of NCDs will create a vicious circle between the two pandemics—the
NCDs and COVID-19—thus exacerbating health inequities.9 Therefore, our aim was to evaluate the oncologic care
during the first state of national emergency due to the COVID-19 pandemic in several Peruvian public cancer
hospitals as well as to describe the clinical features, outcomes and death of the cancer patients treated during this
time.

Materials and Methods
Study Design
A multicentric descriptive cross-sectional study.

Setting
This study was conducted during September 2020, the last month of the first state of national emergency in Peru.

The participating centers belonged to the health network of the Social Security of Health in Peru (EsSalud), the
National Ministry of Health (MINSA) and the Peruvian Armed Forces.

Participants
The inclusion criteria were patients aged 18 years and older with de novo cancer diagnosis and treated between January 2019
and February 2020 in any of the 18 public cancer centers (Supplementary Table 1S), patients able to understand and answer
a questionnaire (Supplementary Figure 1S) and patients who accepted and signed informed consent. Patients under palliative
care and those who died before March 2020 were excluded. The STROBE (The Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines were followed (Supplementary Table 2S).

Variables and Data Sources/Measurement
COVID-19 status was defined according to the Peruvian Ministry of Health recommendations10 and classified into 4
categories: 1) Suspicious case: a) person with an acute respiratory infection, presenting two or more of the following
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symptoms: cough, throat pain, difficulty breathing, nasal congestion, fever, and who has one of the following conditions:
any contact with a confirmed case of COVID-19 infection within 14 days before the onset of symptoms; or residence or
travel history in a district of Peru with the presence of autochthonous cases of COVID-19 in the 14 days prior to the onset
of symptoms; or history of travel or residence 14 days before the onset of symptoms in countries with community
transmission; b) person with a serious acute respiratory infection (ARI): fever over 38°C, cough, respiratory distress, and
requiring hospitalization; 2) Probable case: a suspected case with a positive laboratory result for COVID-19 in a non-
confirmatory test or with an indeterminate result; 3) Confirmed case: a person with a confirmatory laboratory test of
COVID-19 infection, regardless of clinical signs and symptoms. And 4) No case: patient whose COVID-19 infection has
been ruled out due to a laboratory result.

Demographic and clinical characteristics recorded in the medical records were retrieved, these included 1) type of
cancer: solid or hematological cancer; 2) clinical staging at diagnosis: early (stage I–II) or advanced (stage III–IV);
3) neoplasia status before the pandemic: controlled disease (cancer activity without increase), disease in progression, or
disease in remission (accordingly to cancer type); 4) COVID-19 (see above); 5) changes in cancer treatment adminis-
tration: delay of cancer treatment (patient does not receive their treatment in the frequency according to plan/scheme),
modification of therapy delivery date (change of date to one subsequent to the one initially provided, this last is not
necessary according to scheme), change from intravenous to oral chemotherapy, discontinuation of chemotherapy (any
medical interruption), missing appointments, and changing to a different healthcare provider (private health center);
6) current cancer status (in accordance to cancer criteria response indicated in patients records), and 7) cause of death
(from COVID-19, cancer-related or other).

Additionally, we designed a questionnaire about cancer (diagnosis date, type, treatment) and COVID-19 diagnosis
(Supplementary Figure 1S). The questionnaire was validated through expert judgment by all researchers.

The survey was performed by one of every cancer center (18 researchers), previous informed consent, by a telephone
call during September 2020. The patients or their families did respond the questions in case of medical limitation or death
of the patient. The survey administration time was according to every researcher discretion.

The information from both the informed consent and questionnaires were stored and coded using non-identifiable
codes (COVID-0001, COVID-0002, sequentially). An identification record was used to keep track of the patient’s name
and code. The data recorded in the data collection sheets were entered into a structured database in Microsoft Excel 2010
software. An internal assessment was carried out to verify the consistency of the collected data.

Bias
Standardized questionnaires and also preexisted records (medical records) for the corroboration of clinical information
were used in order to avoid recall bias.

Study Size
The sample size for an infinite population was 1421 patients with a confidence level of 95% and a precision of 2.6% for
an expected proportion of 0.5.

Quantitative Variables
The age was sized in years considering the birth date of the medical records, in order to associate age with other
variables. Researchers chose the cut-off age 60 years, because the cancer clinical guidelines made different recommen-
dations according to these two age groups (≥ or <60 years).

Statistical Methods
Sex, cancer type, clinical stage at diagnosis, response to treatment, and characteristics related to treatment adherence
were reported through frequencies and percentages. Summary measures (median, minimum and maximum) were used to
describe age. The Chi-square test was used to test the hypothesis of independence of each of the clinical characteristics
and those that refer to adherence to treatment and vital status, applying the Yates correction and Fisher’s exact test when
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appropriate. t-test was used to compare two groups in quantitative variables in a normal distribution and Mann Whitney
Wilcoxon in non-normal distribution.

Logistic regression models were used to analyze the effect of clinical characteristics and adherence to treatment on
vital status (alive/deceased), including in the models the characteristics that rejected the independence hypothesis. This
effect was calculated through odds ratio (OR) and 95% confidence intervals, unadjusted and adjusted for confounding
characteristics. A p-value <0.05 was considered statistically significant. The analysis was done using the statistical
program SPSS Statistics version 22.0.

Ethical Aspects
Informed consent from the patient, the legal guardian, or both was obtained to participate in the study. The data was
securely and anonymously stored. The research project was approved by Institutional Review Boards at each participat-
ing institution and complied with the Declaration of Helsinki.

Results
Patients and Clinical Features
A total of 1828 patients were identified, and 356 patients were excluded (Figure 1). A total of 1472 patients were
included for analysis. The majority of patients came from cities located on the coast of Peru (Lima, Arequipa, and La
Libertad), and the Instituto Nacional de Enfermedades Neoplasicas (INEN) had the highest number of new patients. The
median age at diagnosis was 55 years old (range: 19–97), with 59.8% (n = 880) under the age of 60 years, and 65.1%
(n = 959) were female (Table 1).

Most patients (n = 1263, 85.8%) had solid tumors, 13.5% (n = 198) hematologic malignancies, and 0.7% (n = 11)
other cancer types. Most patients had advanced disease (n = 731, 55.4% versus early stage: n = 589, 44.6%); with staging
not reported in 152 patients. Response to therapy was, complete response in 29.6% (n = 423), stable/partial response in
49.6% (n = 709), and progressive disease in 20.8% (n = 297); data was not available in 43 patients.

Most cases were negative for COVID-19 infection (88.6%, n = 1304); while 8.6% (n = 126) were confirmed; 1.2%
(n = 18), probable; and 1.6% (n = 24) suspected cases.

Figure 1 Participants selection process.
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Changes in Cancer Treatment Administration
Cancer-directed therapy was delayed in 51.6% (n = 759) of patients; the date of treatment delivery was rescheduled in
42.5% (n = 626), and cancer-directed therapy was discontinued in 12.6% (n = 185) of the cases. During the study period,
30.6% of patients (n = 451) were not able to be seen by a cancer specialist after initial diagnosis and referral, and 3.7%
(n = 54) indicated they continued cancer treatment at a private institution (Table 2).

Outcomes and Associated Factors to Death in All Patients
Of the patients that had response to therapy (ie, complete, partial or stable disease) before the onset of the pandemic,
10.3% (n = 117) presented disease progression during the COVID-19 pandemic. A total of 6.7% (n = 98) of patients died,
of whom 73.5% (n = 72) died due to cancer progression; 18.4% (n = 18) due to COVID-19 infection and 8.1% (n = 8)
due to for a non-specified cause.

In the univariate analysis, age ≥60 years old (OR = 1.53, 95% CI: 1.02–2.31); male sex (OR = 1.88, 95% CI: 1.24–
2.83); hematologic malignancy (OR = 3.14, 95% CI: 1.98–4.97); advanced clinical stage (OR = 5.17, 95% CI: 2.78–
9.63); COVID-19 infection (OR = 3.95, 95% CI: 2.48–6.29); change from intravenous to oral chemotherapy (OR = 2.29
95% CI: 1.26–4.19), and cancer therapy discontinuation (OR = 4.08, 95% CI: 2.59–6.41) were risk factors for death. In
the multivariate analysis, age, cancer subtype, advanced clinical stage, COVID-19 infection, and cancer therapy
discontinuation were independent prognostic factors for death (Table 3).

Outcomes and Associated Factors to Death in COVID-19 Patients
Within the COVID-19 infected individuals (n = 168), 17.9% (n = 30) died. In the univariate analysis, age ≥60 years
old (OR = 2.30, 95% CI: 1.03–5.13); hematologic malignancy (OR = 3.76, 95% CI: 1.61–8.79) and progressive
disease before the pandemic (OR = 4.06, 95% CI: 1.29–12.77) were associated to death. In the multivariate analysis,

Table 1 Clinical Characteristics (N = 1472)

Clinical Features N (%)

Age, years
Median [Min-Max] 55 [19–97]

Age groups

<60 years 880 (59.8)
≥ 60 years 592 (40.2)

Sex

Female 959 (65.1)
Male 513 (34.9)

Cancer types
Solid tumor 1263 (85.8)

Hematologic 198 (13.5)

Others* 11 (0.7)
Clinical stage

Early 589 (44.6)

Advanced 731 (55.4)
Not reported 152

Treatment response

before the pandemic
Stable or partial 709 (49.6)

In remission 423 (29.6)

Progression 297 (20.8)
Not reported 43

Note: *Others: nonmalignant neoplasms.
Abbreviations: Min, minimum; Max, maximum.
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treatment response before the pandemic and the hematologic malignancy were independent prognostic risk factors
(Table 4).

Outcomes and Associated Factors to Death in Non-COVID-19 Patients
Within the non-COVID-19 patients (n = 1304), 68 (5.2%) died. Male sex (OR = 1.89, 95% CI: 1.16–3.08), hematologic
malignancy (OR = 2.49, 95% CI: 1.40–4.42), advanced clinical stage (OR = 5.86, 95% CI: 2.76–12.45), therapy delay
(OR = 2.01, 95% CI: 1.22–3.29), and cancer therapy discontinuation (OR = 4.57, 95% CI: 2.64–7.93), were associated to
increased risk of death. In the multivariate analysis, clinical stage and cancer therapy discontinuation were independent
prognostic factors (Table 5).

Discussion
This study is a collaborative effort developed due to the unmet need to generate data regarding cancer patients’ outcomes
during the COVID-19 pandemic in our country.

In this study, the majority of patients belong to main cancer centers of Peru; and probably because these patients have
needed to move to larger cities such as Lima, Arequipa, and La Libertad; due to most specialized cancer centers are
located in these cities.11 This finding clearly shows the Peruvian healthcare system’s inequities.12 Likewise, poverty and
limited access to communication technology played an important role when telemedicine was proposed as an alternative
for patient encounters. The patient population attending public hospitals in Peru is low socioeconomic status. Therefore,
a significant number of patients could not be reached and could not complete their scheduled visits. This issue has made
cancer care and management very difficult in the majority of the regions of Peru13 and has been exacerbated during the
pandemic. These factors contributed to the inappropriate and delayed management of cancer patients, already described
in initial reports.14

Table 2 Cancer Treatment
Administration (N = 1472)

Variable N (%)

Treatment delay

Yes 759 (51.6)

No 713 (48.4)
Appointment date

change

Yes 626 (42.5)
No 846 (57.5)

Intravenous to oral CT
switch

Yes 107 (7.3)

No 1365 (92.7)
CT discontinuation

Yes 185 (12.6)

No 1287 (87.4)
Hospital absenteeism

Yes 451 (30.6)

No 1021 (69.4)
Treatment in private

center

Yes 54 (3.7)
No 1418 (96.3)

Abbreviation: CT, chemotherapy.
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In Peru, during the first COVID-19 outbreak, the incidence rate of COVID-19 infection was estimated at 2.25%.15

However, in our study, the incidence of COVID-19 infection in cancer patients was 11.4%, four times higher when
compared to the general population. This is consistent with worldwide reports,16 such as an Italian cohort with a rate of
7.8%,17 but a higher incidence than those that reported in Spain and China.16,18

Table 3 Univariate and Multivariate Analysis to Death in All Patients

Analysis Type Univariate Analysis Multivariate Analysis

Variables OR not adjusted 95% CI P OR adjusted 95% CI p-value

Age groups

<60 years Ref Ref.
≥60 years 1.53 1.02–2.31 0.042 1.63 1.01–2.64 0.045

Sex

Women Ref. Ref.
Men 1.88 1.24–2.83 0.003 1.25 0.77–2.05 0.368

Type of cancer

Solid tumor Ref. Ref.
Hematological 3.14 1.98–4.97 0.001 2.50 1.34–4.69 0.004

Clinical stage

Early Ref. Ref.
Advanced 5.17 2.78–9.63 0.001 4.53 2.38–8.62 0.001

COVID-19 status

No Ref. Ref.
Yes 3.95 2.48–6.29 0.001 2.37 1.36–4.15 0.002

Appointment date

change
No Ref. Ref.

Yes 1.51 1.00–2.27 0.05 1.08 0.66–1.77 0.758

Intravenous to oral
CT switch

No Ref. Ref.

Yes 2.29 1.26–4.19 0.007 1.90 0.93–3.88 0.077
CT discontinuation

No Ref. Ref.
Yes 4.08 2.59–6.41 0.001 2.97 1.74–5.07 0.001

Abbreviation: CT, chemotherapy.

Table 4 Univariate and Multivariate Analysis to Death in COVID-19 Cases

Analysis Type Univariate Analysis Multivariate Analysis

Variables OR not adjusted 95% CI p-value OR adjusted 95% CI p-value

Age groups
<60 years Ref. Ref.

≥60 years 2.30 1.03–5.13 0.041 2.31 0.97–5.54 0.060

Cancer type
Solid tumor Ref. Ref.

Hematological 3.76 1.61–8.79 0.002 5.11 1.99–13.07 0.001

Treatment response
In remission Ref. Ref.

Stable 1.28 0.42–3.90 0.662 1.18 0.36–3.85 0.789
Progression 4.06 1.29–12.77 0.017 5.01 1.44–17.42 0.011
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This study found that 6.7% of cancer patients died during the COVID-19 pandemic, 18% of them due to SARS-CoV2
infection. An analysis from the United Kingdom predicted that deaths among patients diagnosed with cancer would
increase by 20% a year after the pandemic.19 In our cohort, hematologic malignancies were associated with higher
mortality risk, similar to China, France, Italy, and the United States cohorts.17,20–23 A possible explanation for the worse
survival seen in hematologic patients with COVID-19 infection is a more profound state of immunosuppression in these
patients as opposed to other cancer types,21,24 particularly the state of lymphopenia and neutropenia inherent in these
pathologies, which are associated with higher mortality.23

Moreover, we found that cancer patients with COVID-19 infection that had poor response to treatment prior to the
pandemic had poor survival. Jee et al reported that patients who achieved a complete response or were in remission
before the pandemic showed better survival (HR 0.63, 95% CI, 0.41–0.98) than those with active disease at the time of
contracting COVID-19 infection.23 Another more extensive study found similar results, where patients with active
disease did worse (OR = 5.2, 95% CI: 2.77–9.77) than patients in remission.4 On the other hand, we did not find clinical
staging as a risk factor for survival, which differs from Dai et al, who indicated that COVID-19 patients with advanced
disease had unfavorable results (OR: 5.58, 95% CI 1.71–18.2, p = 0.01).20

Regarding cancer patients without COVID-19 infection, the impact of the pandemic was different from those
infected; being the cancer progression, advanced stage and discontinuation of cancer therapy the main factors associated
with poor survival.

These results demonstrate that the COVID-19 pandemic has a negative indirect impact on patient outcomes due to
cancer-directed therapy delays. A North American study showed that all oncological health services were affected,
including screening, surgeries, and oncological medical treatments.25 Also, New Zealand and Brazil reported that there
was a reduction in medical oncology appointments, number of patients undergoing intravenous systemic treatment, and
number of hematopoietic stem cell transplants; however, there was an increase in oral-systemic and radiation
therapies.26,27 Compared to the previous year, these services decreased significantly from March to July 2020,25 similar
to another Peruvian study by Astigueta et al.14 Also, we observed in our cohort that approximately 50% of patients had
some delay in cancer treatment.

Hence, based on our results, the authors recommend that cancer-directed therapy should not be postponed during the
pandemic in patients with active disease or advanced stage. Previous studies have found that postponing cancer treatment
and changes in the management of patients’ disease was the main cause of death.14,22 Lin et al reported a delay in cancer

Table 5 Univariate and Multivariate Analysis to Death in Non-COVID-19 Cases

Analysis Type Univariate Analysis Multivariate Analysis

Variables OR not adjusted 95% CI P OR adjusted 95% CI p-value

Gender

Female Ref. Ref.
Male 1.89 1.16–3.08 0.011 1.34 0.77–2.33 0.298

Cancer type

Solid tumor Ref. Ref.
Hematological 2.49 1.40–4.42 0.002 2.07 0.97–4.43 0.062

Clinical stage

Early Ref. Ref.
Advanced 5.86 2.76–12.45 0.001 5.09 2.37–10.95 0.001

Appointment date change

No Ref. Ref.
Yes 2.01 1.22–3.29 0.006 1.52 0.86–2.68 0.153

Chemotherapy discontinuation

No Ref. Ref.
Yes 4.57 2.64–7.93 0.001 3.66 1.97–6.78 0.001
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treatment in 49% of patients and changes in treatment strategy in 30–40% of cases.28 This study found that treatment
discontinuation was higher than other series29 but similar to that reported in Brazil,27 probably due to the Peruvian
healthcare system’s deficit compared to those in developed countries.

The COVID-19 pandemic has forced us to develop new models of delivering and prioritizing care to cancer patient,
being the Telemedicine that has demonstrated encouraging results in several countries.30,31 However, in our country, the
poor access to telecommunication services has made it difficult to provide care through this strategy during the first wave,
which would probably have avoided the majority of hospital absenteeism and poor patient outcomes. Therefore, one of
the future group projects is to perform an observational prospective study that will perform the increasing telehealth
implementation during the third wave and patient outcomes, which has already been successfully implemented in the
main cities of the country after the first wave.

Since the beginning of the pandemic, several guidelines have been published for the management of cancer
patients, prioritizing the continuity of treatments with curative intention through modifications in intensity or
frequency.29,32,33 Likewise, treatments based on prolonged infusions were adapted to administrations of shorter time
or lower dose density.7 In patients with palliative care, the intravenous treatment was changed to oral, or the treatment
was discontinued.6–8 In our study, we found that only 7.5% of patients changed from intravenous to oral delivery,
being much lower than that reported in Brazil, where there was an increase in the use of oral chemotherapy of up to
309%.27

Another finding was the high rate of absenteeism in outpatient clinics of up to 30%, which is lower that reported in
a Brazilian center (45%).27 The main reasons were home confinement, lack of transportation from rural to urban areas,
prioritization of COVID-19 management over cancer care, suspension of scheduled inpatient cancer services, lack of
chemotherapy delivery to cancer centers, and suspension of elective surgical procedures, all coupled to a paucity of
healthcare providers who were deployed to cover COVID-19 services. Due to the above, some patients in our cohort
opted to be treated at a private institution to maintain their cancer care.

This study has limitations mainly related to the nature of the study design. First, public hospitals are not
interconnected; therefore, most data are limited to main cancer hospitals but not those located in rural areas, and
this could have created a selection bias since most patients living in urban areas usually demonstrate better adherence
to therapy than those living in less developed areas. Second, we did not study the impact on mortality of specific
disease subtypes, comorbidities, and cancer therapy approaches. Therefore, we can only conclude based on the type of
tumor (ie, liquid versus solid) but cannot measure the effects of other important variables such as the use of specific
anticancer agents (eg, anti-C20 directed therapy, high-dose chemotherapy) and comorbidities such as diabetes and
hypertension. Nonetheless, our main strength is that this is a large collaborative study that included 18 cancer centers in
Peru.

Conclusions
In conclusion, our study suggests that the COVID-19 pandemic has an adverse impact on the outcomes of Peruvian cancer
patients, with more deaths related to cancer progression than COVID-19 infection. The presence of hematologic malignancy
and non-response to treatment before the pandemic’s onset were important risk factors for mortality in COVID-19 infected
patients, while advanced clinical stage and discontinuation of cancer treatment were in non-COVID-19 patients.
Management of cancer patients in this pandemic constitutes a challenge, which must be carried out within
a multidisciplinary team along with public health policies to avoid the COVID-19 disease spread, meanwhile, considering
the risk/benefit of cancer treatment. Hence, regarding these observations, our group is currently designing a prospective
observational study focusing on the hematological neoplasm population and the causes of worse clinical outcomes during
Covid-19 pandemic. Likewise, a prospective study that will perform the increasing telehealth implementation during the
third wave and patient outcomes.
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