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ABSTRACT

SARS-CoV-2 is a single-stranded RNA spherical virus spikes formed by glycoproteins. The leading cause of death was linked to 
acute respiratory distress syndrome, myocardial injury, or renal failure. After the first case reported on the 11th of March in Turkey 
Ministry of Health and Interior declared some regulations on the public, such as travel restrictions, traffic restrictions, social distancing 
homes, and centralized quarantine. Although chemotherapy adherence is a highly studied area for both oral and intravenous agents 
in cancer patients, no available data exist in a pandemic world with many social restrictions. The records of patients who have active 
cancer treatment in the department of medical oncology retrospectively analyzed. The age, gender, diagnosis, chemotherapy type, 
rendezvous, and coming dates recorded. Four chemotherapy delays (3.7%) were observed out of 52 patients before the 11th of 
March 2020, while 43 chemotherapy delays (39,8%9) occurred out of 107 patients after the first COVID-19 case and the restrictions 
in Turkey. Twenty patients had treatment delay without reason and did not show up for treatment on the day of chemotherapy. The 
treatment delays without reasons are significantly different in the pre and post COVID-19 pandemic era. The hematologic toxicity rates 
were similar when compared pre and post COVID-19 period.  The non-specific regulations and declarations confuse the patients and 
prevent them from reaching the treatment which is needed. In the case of pandemic regulations, oncologic patients may have special 
considerations for government decisions.
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INTRODUCTION

SARS-CoV-2 is a single-stranded RNA spherical 
virus spikes formed by glycoproteins.1 There are 
seven subtypes of the coronaviruses infecting hu-
mans, including MERS, SARS-CoV-1, and SARS-
CoV-2 (COVID-19).2 COVID-19 targets ciliated 
bronchial epitheliums and alveolus via angioten-
sin-converting-enzyme 2 (ACE-2). The primary 
transmission way of the virus is air-borne drop-
lets.3,4 The most reported symptoms were fever, 
cough, and shortness of breath. The leading cause 
of death was linked to acute respiratory distress 
syndrome, myocardial injury or renal failure.5

After the COVID-19 outbreak, which started in 
China in the last month of 2019, accumulating evi-

dence supported the highly effected groups were 
older and immunocompromised patients. The high 
frequency of fatal respiratory disease was the major 
problem during the treatment of COVID-19.6 Pa-
tients who undergo cancer or transplant treatment 
considered to be under increased risk. The risk for 
the infection in pandemic mainly derived from im-
munosuppressive and immunostimulant drugs.7,8 

Although there are reports of cancer patients who 
received chemotherapy or tyrosine kinase inhibi-
tors, no COVID-19 cases were reported immune-
checkpoint inhibitors such as anti-CTLA-4 (Com-
mon T-lymphocyte antigen-4).9 Coronaviruses are 
the second leading cause of the viral infections 
after rhinoviruses in pediatric cancer patients who 
undergo chemotherapy.10
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The prior cases associated with coronavirus be-
fore the outbreak were reported in a brain biopsy 
on one year child with acute B cell leukemia and 
a stage III breast cancer patient who had received 
high-dose chemotherapy and autologous stem-cell 
transplantation.11,12 

World Health Organization had reported over two 
and half million confirmed cases, nearly two hun-
dred thousand deaths till the 25th of April world-
wide.13 Oncology organizations declared specific 
propositions for patient care for both adjuvant and 
palliative care.14,15

After the first case reported on the 11th of March 
in Turkey Ministry of Health and Interior declared 
some regulations on the public, such as travel re-
strictions, traffic restrictions, social distancing 
homes, and centralized quarantine.16 In a recent 
study which based on case fatality rate estimation, 
authors reported that the outbreak in Turkey would 
resemble Europe countries, especially France.17

Although chemotherapy adherence is a highly 
studied area for both oral and intravenous agents 
in cancer patients, no available data exist in a pan-
demic world with multiple social restrictions.18,19

In this study, we try to evaluate how hospital fear 
and social regulations affect the intravenous chem-
otherapy adherence of cancer patients. 

PATIENTS & METHOD
Study Participants
The records of patients who have active cancer 
treatment in the department of medical oncology 

retrospectively analyzed. The age, gender, diagno-
sis, chemotherapy type, rendezvous, and coming 
dates recorded. Also, the COVID-19 infection and 
the last status of the patients were registered. The 
delays of three consecutive chemotherapy before 
and after the 11th of March were enlisted. The pa-
tients who did not have adequate patient records 
were excluded from the study.

The study was approved by both the Turkish Minis-
try of Health and the ethics committee at Eskişehir 
Osmangazi University Faculty of Medicine and 
carried out by the Declaration of Helsinki princi-
ples and all applicable regulations.

Statistics
The statistical analysis of the study performed with 
SPSS version 22.0 software. Descriptive data are 
presented as either means or median for continuous 
variables, frequencies and percentages are reported 
for categorical variables. Pearson X2 test is used to 
assessing the associations in categorical variables. 
The rates compared with Z-test by E-PICOS soft-
ware.

RESULTS

One hundred eight patients enrolled in the study. 
The age of the participants changed between 22 
and 83, with a mean value of 58 years. The study 
population had a female predominance, and fre-
quencies of female and male patients were 67 and 
41, respectively. Most of the patients had breast 
cancer with 43.5%, following colorectal cancer 

Table 1. The features of the study population

Features    

 Gender Male  Female 

 n: (%) 41 (38%)  67 (62%) 

 Age Mean  Median 

 Years 58,02  58 

COVID Testing Positive Negative  Not Performed 

 n: (%) 0 (0) 40 (37,3) 67(63,3) 

 Diagnosis Breast Colorectal Lung Other

 n: (%) 47 (43,5) 26 (22,2) 14 (14) 23 (21,3)

 Stage I II III IV

 n: (%) 3(2,8) 25 (23,1) 41 (38) 39 (36,1)

Treatment Type Adjuvant  Palliative 

 n: (%) 69 (63,9)  39 (36,1) 
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with 24.1%. Two-thirds of the chemotherapies 
were adjuvant treatment, while one third was used 
for palliative intent (Table 1).

Four chemotherapy delays (3.7%) were observed 
out of 52 patients before the 11th of March 2020, 
while 43 chemotherapy delays (39.8%9) occurred 
out of 107 patients after the first COVID-19 case 
and the restrictions in Turkey (p< 0.001). The sig-
nificant difference between groups remained after 
the exclusion of the patients who had died during 
treatment (p< 0.001). In terms of adjuvant treat-
ment, the delays or discontinuations were signifi-
cantly different among pre and post COVID-19 
era (p= 0.002). The mean days of delay rates for 
three cycles before the COVID-19 cases were 0.11, 
0.16, 0.18 days per patient, respectively. After the 
COVID-19 cases and regulations, the mean delay 
of the three chemotherapy cycles was 1.89, 1.09, 
and 2.05 days per patient, respectively (Table 2). 

No hospitalization resulted in treatment discontin-
uation or delay was observed in the study popula-
tion. The reasons for treatment delays investigated 
in three groups before and after the COVID-19 
pandemic. The groups established for hematologic 

toxicity, no reasons, and other (imaging, COV-
ID-19 investigation, infections, or death). In the 
pre-pandemic period, two out of four patients had 
hematologic toxicity resulted in treatment delay. 
One patient had infection, while other had imag-
ing for symptoms. No patient had treatment delay 
without reason in the pre-COVID-19 pandemic. In 
the pandemic period, nine patients had hematologic 
toxicity resulted in a treatment delay. Two patients 
had died, reasons which are related to cancer. No 
COVID-19 infection and related death observed 
in the study population. Forty patients tested for 
COVID-19 in the study population during treat-
ment with nasopharyngeal swabs and no infections 
detected. Two patients had additional imagining 
studies. The rest of the patients had treatment delay 
due to other reasons. Twenty patients had treatment 
delay without reason and did not show up for treat-
ment on the day of chemotherapy. The treatment 
delays without reasons are significantly different 
in the pre and post COVID-19 pandemic era. (p= 
0.05) The hematologic toxicity rates were similar 
when compared pre and post COVID-19 period. 
(p= 0.24) (Table 3).

Table 2. The delay or discontinuation treatment among groups

Features   

Treatment delay  (All population) Pre-COVID-19   Post-COVID-19 p value 

  n: (%) 4/52 (3.7) 43/107 (39.8) < 0.001

Treatment delay (Adjuvant treatment) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 3/31 (9.7) 28/69 (40.6) 0.002

Treatment delay (Palliative treatment) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 1/21 (4.8) 15/38 (39.4) 0.004

Treatment delay (Breast Cancer) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 1/24 (4) 13/47 (27.6) 0.01

Treatment delay (Breast Cancer) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 0/8 (0) 6/13 (46.3) 0.02

Treatment delay (Colon Cancer) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 1/13 (7.6) 12/24 (50) 0.01

Treatment delay (Other Cancers) Pre-COVID-19 Post-COVID-19 p value

  n: (%) 2/7 (28) 11/23 (47) 0.36

Treatment delay (Per Person in Pre-COVID-19) 1st Cycle 2nd Cycle 3rd Cycle

  Days (Range) 0.11 (0-3) 0.16 (0-6) 0.18 (0-3)

Treatment delay (Per Person in Post-COVID-19) 1st Cycle 2nd Cycle 3rd Cycle

  Days (Range) 1.89 (0-77) 1.09 (0-26) 2.05 (0-75)
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DISCUSSION

In this study, we found the COVID-19 pandemic 
and the social regulations harmed intravenous 
chemotherapy adherence of the patients. Although 
chemotherapy adherence highly investigated area, 
there is no literature for intravenous chemotherapy 
adherence in the pandemic. 

There is heterogeneity in cancer treatment across 
derived organs and histologic subtypes, which 
made the recommendations unique for the disease 
type. Dietz et al.20 declared three major groups in 
breast cancer treatment. Group A considered hav-
ing an urgent need for treatment, and group C might 
be delayed. Group B was positioned between these 
groups. The (neo)adjuvant treatments, anti-HER-2 
agents and maintenance treatments such as TDM-
1 and capecitabine were determined in group A, 
while bone modifying agents, bone densitometry 
and echocardiographic evaluations were consid-
ered to be group C. The immunotherapeutic agents, 
CDK4/6 and M-Tor inhibitors were needed to be 
decided case by case in terms of benefit/harm ra-
tio.20 In our study, we found a significant disruption 
in intravenous chemotherapy adherence, but the 
bone modifying agents or other supportive treat-
ment options was not evaluated.

European Society of Medical Oncology had rec-
ommendations on colorectal cancer patients. In 
patients with stage 2 disease, MSI testing must 
be performed for treatment decisions. The patient 
who is planning to treated with capecitabine, di-
hydro pyrimidine dehydrogenase test must be con-
sidered. Capecitabine treatment must be preferred 
among infusional 5-FU. Patients must be regarded 
as according to the IDEA trial, and if appropriate, 
three months duration of therapy must be chosen. 
Tele-medicine must be applied to proper patients to 

avoid unnecessary hospital visits. Granulocyte col-
ony-stimulating factors must be used in high risk 
or recurrent neutropenic patients to avoid hospi-
talization. American Society of Clinical Oncology 
made nearly the same recommendations, adding to 
consider treatment in non-curative intent for risk/
benefit ration case by case.21 Telemedicine or oth-
er long-distance communication methods are not 
highly available between patients and physicians 
in Turkey. Loss of adherence to chemotherapy may 
also be related to these circumstances. 

The most cancer type which is detected on COV-
ID-19 infection is lung cancer. Lung cancer is 
consisting of nearly one-third of the whole patient 
population.22,23 In terms of COVID-19 pandemic, 
the curative treatment for lung cancer such as 
surgery or adjuvant chemotherapies are not sug-
gested to be delayed. Also, the delay in palliative 
treatments for metastatic settings may result in a 
decrease in performance status, which may cause 
loss of treatment chance.  Also, the postponement 
of palliation may increase the hospitalization and 
loss of valuable hospital capacity for the treatment 
of COVID-19 patients.24 Although the results of 
the treatment delay in lung cancer in our study, a 
significant loss of intravenous chemotherapy ad-
herence was observed due to the COVID-19 pan-
demic. 

The Turkish oncologic authorities declared to 
evaluate every chemotherapy receiving patient in-
dependently for possible risk-benefit acquisition 
but not offer to delay treatment for any cost.25 In 
a recent study, Guven et al. reported a significant 
decrease in out-patient admissions after the first 
COVID-19 patients in a unique oncology center. 
Although they found a considerable difference 
for out-patient, they also reported a significant in-

Table 3. The comparison of the reasons resulted in treatment delays

Group Pre-COVID-19 Post-COVID-19 p-value

Hematologic Toxicity n (%) 2/4 (50%) 9/39 (23.1%) 0.24

No Reasons 0/4 (0%) 20/39 (51.3%) 0.05

Other (imaging, infections, COVID-19 investigation, death) 2/4 (50%) 11/39 (28.2%) 0.36

* One patient had two treatment delays
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crease in hospitalization of patients for chemother-
apy. The chemotherapy adherence of the patients 
was not reported.26  

We believe, the disruption of chemotherapy adher-
ence is derived from both social regulations and 
hospital fear. Also, some patients delayed their 
chemotherapies for the investigation of the COV-
ID-19 infection. There was no COVID-19 infection 
in the study population and related death. There is 
an increased awareness in oncologic patients in 
Turkey, which may result in treatment delay, but 
also this phenomenon occurred in decreased COV-
ID-19 infection and related death. The decrease of 
patients for medical advice also support this hy-
pothesis.26

The hematologic toxicities were similar between 
the two periods, which may result in chemotherapy 
delay. The difference pattern on the treatment de-
lays before and after COVID-19 cases in Turkey 
proved that a very high number of patients stopped 
their treatment without any reason. Although we 
evaluated the chemotherapy adherence of the pa-
tients, it’s still unclear that the lack of adherence to 
the treatment will cause a decrease in survival or 
time without diseases. It’s likely to have a reduc-
tion in cancer-related survival in the COVID-19 
pandemic. However, some patients may not have 
adequate diagnostic procedures during this pe-
riod. The regulations to prevent the worsening of 
the COVID-19 pandemic may harm specific pa-
tient populations such as chemotherapy receiving 
patients. The non-specific rules and declarations 
confuse the patients and prevent them from reach-
ing the treatment which is needed. In the case of 
pandemic regulations, oncologic patients may have 
special considerations for government decisions. 

Limitations: The study had a retrospective design 
that made data quality low. Although the complica-
tions or other hospital interventions were recorded, 
some social factors were not known, which might 
cause delays in chemotherapy rendezvous but con-
sidered to be equal for both pre and post COVID-19 
periods. Also, the delay reason was not evaluated; 
both may depend on restrictions, hospital fear, or 
other purposes. The difference treatment counts 
between pre and post-COVID-19 period is related 
to the new establishment of the cancer center.

Conclusion

Social regulations and hospital fear had signifi-
cantly resulted in treatment delays. Special atten-
tion must be paid for the unique patient popula-
tion before having decisions for social rules. More 
studies are needed to prove the effectiveness of the 
COVID-19 pandemic on oncologic patients’ popu-
lation.
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