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INTRODUCTION

The COVID-19 pandemic posed an unprecedented 
challenge to healthcare systems globally.1 In India, the 
declaration of  a nationwide lockdown in March 2020 
triggered an urgent and large-scale mobilization of  
healthcare infrastructure and manpower.2 Hospitals 
across the country were rapidly reorganized to allocate 
resources toward managing the anticipated surge in 
COVID-19 cases, with a primary focus on emergency 

preparedness and pandemic containment efforts.3 As 
the number of  infections continued to rise, healthcare 
systems became increasingly concentrated on COVID-
specific care, raising serious concerns about the neglect 
of  routine and non-COVID medical services.4 While 
significant attention and resources were allocated to 
managing the surge in COVID-19 cases, routine care 
for non-COVID patients, including those with chronic 
and complex conditions such as hematological diseases, 
faced substantial compromise.5,6 This was especial-
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Background: The COVID-19 pandemic led to significant reallocation of healthcare resources toward emergency care, often at the 
cost of patients with non-COVID conditions. Individuals with haemato-lymphoid diseases, many of whom are immunocompro-
mised and require continuous, intensive therapy, were particularly at risk. This study aimed to evaluate the impact of the pandemic 
on the care of patients with hematological diseases in a resource-limited setting in India.
Methods: A cross-sectional study was conducted at the Regional Advanced Centre for Transplantation, Haemato-Lymphoid On-
cology and Marrow Diseases (RACTHAM), Believers Church Medical College Hospital, Kerala. All patients who received care 
between April 1st  2020 and December 31st 2020 were included. Data were gathered through structured interviews during outpa-
tient visits or via telephone. Information on diagnosis, care access, treatment disruptions, follow-up delays, and COVID-19-related 
outcomes was collected and analysed descriptively.
Results: Among the 505 patients interviewed (mean age 47.95 ± 20.5 years; 50.6% male), 74.3% had benign hematological dis-
orders and 25.7% had malignant conditions. Care disruptions due to the pandemic were reported by 13.5%, while 31.3% reported 
shifting their primary treatment center. Follow-up visits were affected in 4.9% and investigations were deferred in 2.4%. Treatment 
modification or discontinuation occurred in only 0.6%. Transfusion services remained uninterrupted. Telemedicine was accessed 
by just 2.9% of patients. Eight patients (1.5%) tested positive for COVID-19, and the overall mortality was 3.9%, largely unrelated 
to COVID.
Conclusion: While core hematology services such as chemotherapy and transfusion were largely maintained, logistical and ac-
cess-related disruptions were common during the COVID-19 pandemic. The findings underscore the importance of strengthening 
decentralized care models, formalizing transition systems, and expanding telemedicine in hematology to ensure continuity of care 
during public health crises.
Keywords:  COVID-19, Hematology, Access to care, Health service disruption, India, Benign hematological disorders, Hemato-
lymphoid malignancies, Telemedicine, Continuity of care, Pandemic impact
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ly concerning in low- and middle-income countries 
(LMICs) where health infrastructure and manpower 
are already constrained.7-9

This shift in focus disproportionately affected patients 
with chronic and complex conditions who rely on unin-
terrupted access to care. In particular, individuals with 
hematological diseases—both benign and malignant—
require sustained, often intensive, treatment involving 
transfusions, chemotherapy, and frequent monitoring. 
Inability to travel, financial strain, and the breakdown 
of  support systems during lockdown further limited 
access to critical care.10,11 While international guidelines 
during the pandemic recommended deferral of  elective 
procedures, postponement of  transplants, reduced 
immunosuppression, and the use of  telemedicine in 
place of  in-person consultations12-15 these strategies—
largely designed in high-income contexts—may not be 
directly applicable in low- and middle-income countries 
(LMICs) like India, where delayed treatment may lead 
to rapid disease progression and worse outcomes.

Despite these risks, there remains a striking lack of  data 
on how the pandemic impacted patients with hema-
tological disorders in India. Patients with hematologic 
diseases—both benign and malignant—require contin-
uous, often intensive care including transfusions, chem-
otherapy, and close monitoring.16 Delays or disruptions 
can result in significant morbidity and even mortality.17 
In India, the implications of  such disruptions during 
the pandemic remain poorly quantified.18 Estimating 
the true burden of  care disruption has important im-
plications not only for patient outcomes but also for 
health system resilience and preparedness in the face 
of  future emergencies.

In light of  this, we conducted a cross-sectional study 
to evaluate the challenges and care disruptions expe-
rienced by patients with hematological diseases during 
the COVID-19 pandemic. The study was carried out 
at the Regional Advanced Centre for Transplantation, 
Haemato-Lymphoid Oncology and Marrow Diseases 
(RACTHAM), located at Believers Church Medical 
College Hospital (BCMCH)—a specialized hematol-
ogy center serving central Kerala.

METHODS

Study Design and Setting

This was a cross-sectional study conducted at the 
Believers Church Medical College Hospital, Kerala. 
Our center caters to patients across multiple districts 
and serves as the pioneer dedicated hematology service 
in central Kerala.19

Study Population

All patients who were under the care of  the Regional 
Advanced Centre for Transplantation, Haemato-Lym-
phoid Oncology and Marrow Diseases between April 
1st 2020  through December 31st 2020 were included. 
Patients were contacted via phone or interviewed 
during OPD visits. No sampling was done; the entire 
accessible population was included.

Data Collection

A structured questionnaire collected data on socio-
demographic details, diagnosis, and access to care, 
treatment deviations, and outcomes. Both retrospective 
and prospective data collection was used.

Data Management and Quality Control

All responses were recorded in a digital database by 
trained study personnel. Data entry was monitored 
daily for accuracy and completeness. Missing or incon-
sistent responses were verified through follow-up calls 
when feasible. Data were anonymised using unique 
hospital identifiers before analysis.

Data Analysis

Descriptive statistics were computed to summarize 
patient characteristics and types of  care disruptions. 
Categorical variables were presented as frequencies 
and percentages. Continuous variables such as age 
and distance to hospital were expressed as means with 
standard deviation (SD) or medians with interquartile 
ranges (IQR), depending on distribution.  All statisti-
cal analyses were conducted using Microsoft Excel and 
SPSS version 25.0.

Ethical Considerations

The study protocol was approved by the Institutional 
Ethics Committee of  Believers Church Medical College 
Hospital. Informed consent was obtained from all par-
ticipants or their legal guardians prior to inclusion in 
the study. Data confidentiality and privacy were strictly 
maintained throughout the study. Participation was 
voluntary.

RESULTS

Patient Characteristics

A total of  505 patients were included in the study 
(Table 1). The mean age was 47.95 years (SD: 20.5), 
with the youngest being a neonate and the oldest aged 
90 years. Among these, 256 patients (50.6%) were male 
and 249 (49.3%) were female. The majority of  patients 
(n = 300, 59.4%) provided the information themselves, 
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while the rest were assisted by family members or car-
egivers. Most patients were from Pathanamthitta (n = 
258, 51.1%), followed by Alleppey (n = 123, 24.3%) 
and Kottayam (n = 62, 12.3%). The median distance to 
the hospital was 33 km (range: 1–2548.8 km).

Disease Profile

Of  the 505 patients, 375 (74.3%) had benign hemato-
logical conditions, while 126 (25.7%) had malignant he-
matological disorders (Figure 2). The most common 
benign diagnoses included iron deficiency anemia, 
thrombocytopenia, and abnormal blood counts, 
while the common malignant conditions were acute 
leukaemia, lymphomas, chronic myeloid leukaemia, 
and multiple myeloma.

Healthcare Access and Disruptions during 
COVID-19

A total of  68 patients (13.5%) reported that their care 
was directly affected by the COVID-19 pandemic 

(Table 2). These disruptions were more frequently 
observed among patients requiring regular follow-up 
or transfusion support. Notably, while follow-up delays 
were common, transfusion services remained largely 
uninterrupted. Care transfer occurred in 156 patients 
(30.8%), indicating that nearly one-third of  the cohort 
had to seek alternate treatment facilities due to either 
institutional repurposing for COVID care or limita-
tions in accessing their regular centers. Similarly, 158 
patients (31.3%) reported a complete shift in their 
primary treatment center, reflecting significant reor-
ganization of  care pathways during the pandemic.

In addition, 27 patients (5.3%) were unable to travel 
to their usual care centers due to lockdown restric-
tions, lack of  transport, or fear of  COVID exposure. 
Follow-up visits were missed or deferred in 25 patients 
(4.9%), and planned investigations were postponed 
in 12 patients (2.4%) (Figure 2). Despite these chal-

Table 1. Baseline Characteristics and COVID-19 Related Disrup-
tion

Characteristic Value

Total patients interviewed 505

Mean age (SD) 47.95 (±20.5)

Gender - Male 256 (50.6%)

Benign hematology 375

Malignant hematology 126

Care affected by COVID 68 (13.5%)

Care transferred during 
COVID 156 (30.8%)

Shift in treatment centre 158 (31.3%)

Unable to travel 27 (5.3%)

Change in treatment plan 3 (0.6%)

Treatment discontinuation 2

Follow-up visits affected 25

Investigations deferred 12

Transfusions deferred 0

COVID positive 8 (1.5%)

Telemedicine services used 15 (2.9%)

Deaths recorded 20 (3.9%)

Table 2. Comparison of Outcomes in Affected vs Non-Affected 
Groups

Outcome
Care Affected 

(n=68)
Care Not Affected 

(n=434)

Deaths recorded 5 (7.4%) 15 (3.5%)

COVID positive 2 (2.9%) 6 (1.4%)

Telemedicine used 3 (4.4%) 12 (2.8%)

Follow-up affected 18 (26.5%) 7 (1.6%)

Treatment modified 3 (4.4%) 0 (0%)

Figure 1. Pie Chart – Distribution of Benign vs Malignant Cases.   
It shows the proportion of patients with benign and malignant  
hematological conditions in the study cohort.

Figure 2. Types of Care Disruptions during COVID-19.
It illustrates the different categories of care disruptions experienced 
by patients during the COVID-19 pandemic.
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lenges, transfusions were not reported as delayed in 
any patient, suggesting that blood and supportive care 
services were maintained effectively during this period.

Treatment Modifications

Despite the pandemic-induced strain on healthcare 
delivery, treatment modifications were minimal in 
this cohort. Only 3 patients (0.6%) had documented 
changes to their treatment regimen, and 2 patients 
discontinued treatment altogether—either due to lo-
gistical barriers or personal choice. Importantly, there 
were no reported deferrals in planned chemotherapy or 
transplant procedures, reflecting the institution’s com-
mitment to maintaining continuity of  critical hemato-
logic treatments during the crisis.

COVID-19 Infection and Related Outcomes

Among the 505 patients studied, only 8 (1.5%) tested 
positive for COVID-19 of  whom 2 required me-
chanical ventilation. A total of  20 patients (3.9%) died 
during the study period, although in the majority of  
cases, the cause of  death was unrelated to COVID-19. 
These findings highlight a relatively low direct burden 
of  COVID infection in this population but underscore 
the broader indirect impacts of  the pandemic on care 
delivery and outcomes.

Use of  Telemedicine and Support Systems

Telemedicine services were used by 15 patients (2.9%) 
accessing virtual consultations through institutional 
availability. Socioeconomic impact was also evident, 
with 30 patients reporting loss of  income during the 
pandemic—an issue that could have influenced health-
care-seeking behavior and treatment adherence. Com-
munication with patients remained feasible, with a 
median of  one attempt (IQR: 1–2) needed to establish 
contact, demonstrating reasonable accessibility even 
during lockdown.

A majority of  patients (317; 62.7%) reported self-
referral or continuity from previous care at BCMCH. 
The remaining patients were referred by physicians, 
other hospitals, or accessed the center due to proximity 
during travel restrictions.

Previous Healthcare Contact and Transition

The median number of  centers visited by patients prior 
to presenting at BCMCH was one, with a range from 0 
to 8. Notably, 113 patients (22.4%) accessed BCMCH 
directly without prior consultation at other facili-
ties, possibly reflecting the center’s emerging role as a 

referral hub for hematologic care in the region during 
the pandemic.

DISCUSSION

The COVID-19 pandemic created unprecedented 
disruptions across all domains of  healthcare delivery, 
disproportionately affecting patients with chronic and 
immunocompromised conditions.20-22 This cross-sec-
tional study, involving 505 patients under hematology 
care at a regional tertiary center in Kerala, offers unique 
insight into how the pandemic impacted individuals 
with haemato-lymphoid diseases in a resource-limited 
setting.

Our findings indicate that approximately 1 in 7 patients 
(13.5%) experienced some form of  disruption in care 
during the pandemic. Although this proportion may 
appear modest, it is clinically significant, consider-
ing the high dependency of  hematological patients 
on regular monitoring, chemotherapy, transfusion 
support, and follow-up. This burden was even more 
pronounced among patients requiring multidisciplinary 
care or support services—many of  which were either 
repurposed for COVID management or became inac-
cessible due to lockdowns and logistical hurdles.23

Interestingly, care transfer (30.8%) and shift in treatment 
centers (31.3%) were noted at rates more than double 
the number reporting direct care disruptions. This 
reflects an adaptive coping strategy by patients, possibly 
driven by geographical constraints, local travel policies, 
or reduced functionality of  their primary centers.18 
Such transitions, while necessary, may compromise 
continuity of  care and clinical outcomes, especially in 
patients on disease-modifying therapy.

Despite concerns around chemotherapy deferral and 
immune suppression, very few patients in our cohort 
experienced treatment alteration (0.6%) or treatment 
discontinuation (0.4%). Notably, no transfusions were 
reported as missed—suggesting that core supportive 
services were maintained, perhaps aided by early in-
stitutional planning and prioritization of  hematologi-
cal care. These observations diverge from several in-
ternational recommendations, which leaned toward 
therapy deferrals, especially in low-grade lymphomas 
or myelodysplastic syndromes.13-15, 24-26 In our context, 
treatment continuation likely reflected the belief  that 
progression of  disease may pose a more imminent 
threat than COVID itself, especially in a setting with 
limited salvage options.16
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The low incidence of  confirmed COVID-19 infection 
(1.5%) among the study cohort, and the low rate of  
telemedicine use (2.9%), raises few considerations. 
The first may reflect genuine low exposure, height-
ened personal protection measures, or under-testing 
due to access barriers. The second possibly highlights 
the limited digital integration in hematology care in 
India—a gap that needs urgent attention as telehealth 
becomes more embedded in post-pandemic healthcare 
models.27-29 It can also be argued that our patients with 
hematological diseases preferred a direct physician visit 
over telemedicine to continue their care. 

Another key finding was the number of  patients 
(31.3%) reporting a shift in treatment center, empha-
sizing the fragility of  referral systems and the value 
of  decentralizing hematology services. In the absence 
of  a formal transition protocol, such shifts may result 
in duplication of  tests, therapeutic delays, and missed 
opportunities for disease monitoring. Additionally, 
economic fallout, with reported income loss in at least 
30 families, underlines the multidimensional toll of  the 
pandemic, where financial insecurity directly intersects 
with healthcare access.

The fact that only 15 patients accessed telemedicine 
suggests a strong need to expand and standardize 
virtual hematology care. While remote consultation is 
not a replacement for in-person evaluations in many 
hematologic scenarios, it can serve as a crucial tool for 
triage, follow-up, counseling, and medication adjust-
ments—especially during emergencies.

STRENGTHS AND LIMITATIONS

Our study highlight’s the pandemic’s impact on he-
matological care from a patient-centred perspective. 
The comprehensive data collection, inclusion of  a 
diverse spectrum of  hematological diseases, and focus 
on real-world disruptions and adaptations are notable 
strengths.

However, we acknowledge its limitations .We present 
data from a single center, and though BCMCH is a 
referral center, findings may not be generalizable to all 
parts of  Kerala or India.

Recall bias could affect accuracy, especially for retro-
spective questions about care disruptions. Additionally, 
causality cannot be inferred due to the cross-sectional 
design, and certain outcomes such as disease progres-
sion or survival differences were not evaluated.

Implications for Policy and Practice

The study highlights key areas for strengthening he-
matology care during future health emergencies. There 
is a pressing need for resilient healthcare systems that 
can sustain non-COVID services like transfusions and 
chemotherapy during crises. Decentralizing hematol-
ogy services by establishing regional hubs can reduce 
dependence on single centers and improve access. The 
findings also call for structured referral and transition 
protocols to support continuity of  care when patients 
are displaced. The limited use of  virtual care empha-
sizes the need for integrating telemedicine into routine 
hematology practice. Finally, financial and logistical 
support systems must be developed to protect vulner-
able families from care disruptions during public health 
emergencies.

CONCLUSION

The COVID-19 pandemic disrupted the care of  
patients with hematological diseases in complex 
ways—forcing treatment shifts, care transfers, and 
missed follow-ups—though treatment abandonment 
remained low. This experience offers a compelling case 
for system-wide preparedness strategies to ensure that 
future health emergencies do not undermine ongoing 
care for vulnerable, high-need tpopulations like those 
with haemato-lymphoid disorders.
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