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ABSTRACT

The rapidly evolving health concern for COVID-19 has considerably overshadowed the non-COVID ailments. Ranging from delays
in diagnosis and treatment, neglect of mild-moderate diseases resulting into their progression, adverse pregnancy outcomes and many
others, an array of the collateral damage of this pandemic is still evolving. We have performed this systematic review about the impact of
COVID pandemic on patients suffering from other ailments. Our search was conducted through PubMed, Cochrane and Google scholar
databases. We included systematic reviews and meta- analysis, and randomized controlled trials, observational studies, case series and
case reports to ensure comprehensiveness of our search. We excluded abstract only articles, news articles, the non-scientific commen-
taries and reports from the review. Primary outcome was assessment of the impact of COVID pandemic on non-COVID diseases and
management strategies for tackling the same. This review showed that this crisis has resulted into a significant delay in routine diagnostic
procedures and workup with p value < 0.00001 (OR of 0.36; 95% CI, 0.24 to 0.55). The highest impacts will be seen with pre-existing
major health priorities like HIV, tuberculosis, malignancy, various non-communicable diseases, reproductive and child health. The chief
culprits for this include inadequate supplies of medicines, healthcare staff, diagnostics and other technologies. Expansion of the health
care workforce, enhanced health financing and supply chain resilience can help us override this pandemic. Hence, the intersection of
COVID-19 with other non- COVID ailments can have drastic effects. To minimize this surplus morbidity and mortality, we need to adopt
comprehensive strategies and maintain the momentum even after this pandemic is surpassed.

Background: The rapidly evolving health concern for COVID-19 has considerably overshadowed the non-COVID ailments. Ranging
from delays in diagnosis and treatment, neglect of mild-moderate diseases resulting into their progression, adverse pregnancy outcomes
and many others, the array of collateral damage of this pandemic is still evolving.

Methods: We have performed this systematic review about the impact of COVID pandemic on patients suffering from other ailments.
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Our search was conducted through PubMed, Cochrane and Google
scholar databases. We included systematic reviews and meta- anal-
ysis, and randomized controlled trials, observational studies, case
series and case reports to ensure comprehensiveness of our search.
We excluded abstract only articles, news articles, the non-scientific
commentaries and reports from the review. Primary outcome was
assessment of the impact of COVID pandemic on non-COVID
diseases and management strategies for tackling the same.

Results: This review showed that this crisis has resulted into delay
in routine diagnostic procedures and workup. The highest impacts
will be seen with pre-existing major health priorities like HIV,
tuberculosis, malignancy, various non-communicable diseases,
reproductive and child health. The chief culprits for this include
inadequate supplies of medicines, healthcare staff, diagnostics
and other technologies. Expansion of the heath care workforce,
enhanced health financing and supply chain resilience can help us
override this pandemic.

Conclusion: The intersection of COVID-19 with other non-
COVID ailments can have drastic effects. To minimize this sur-
plus morbidity and mortality, we need to adopt comprehensive
strategies and maintain the momentum even after this pandemic
is surpassed.

KEYWORDS: COVID-19; Neglect; Non-COVID; Non-com-
municable diseases; Communicable diseases; Management

INTRODUCTION

The global health concern for COVID-19 has considerably over-
shadowed the non-COVID ailments. These are the patients bearing
the brunt as the healthcare systems across the world are attempting
to break the crashing tide of COVID pandemic. [1] As of July 14,
2020, WHO has reported 12,964,809 cases of COVID-19 world-
wide [2]. The fear and panic associated with the highly contagious
nature of coronavirus, coupled with the shifted focus of health care
facilities, has culminated into a virtual denial of medical care to a
significant portion of the population suffering from other diseases.
There has been a raised concern regarding the significant impact
of the COVID outbreak on both the emergency response systems
and the outpatient services [3]. Ranging from delays in diagnosis
and treatment, neglect of mild-moderate diseases resulting in their
progression and adverse pregnancy outcomes, the array of the col-
lateral damage of this pandemic is still evolving [4, 5].

There is indeed research coming up, describing and quantifying
the deleterious impact of COVID-19 on non-COVID patients.
However, to the best of our knowledge, no systematic review has
yet been done on the toll of COVID outbreak on population hav-
ing other ailments and the inability to cater to their medical care
demands. Our review aims at an evidence-based identification of
the various aspects of these negative impacts, lacunas in medical
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care delivery, and possible optimization of essential health care
access to all genres of patients to minimize the collateral damage
and enhance patient outcomes.

OBJECTIVES

We have done this systematic review to address the critical as-
pect of neglect of non-COVID patients amidst this pandemic.
The main goals behind our review include the due identification
of non-COVID morbidity and mortality, probing the evidence as-
sociated with the disparity in medical care in them, and identify-
ing the best approaches to minimize the acute and delayed effects
on the health of this significant segment of the population. With
this review, rather than offering an exhaustive description of the
impact on every non-COVID ailment, we aim to contemplate in
brief about the specific relevant aspects of this significant health
problem, highlight the implication of essential care to all arrays of
patients. We also sought to explore the evidence-base on the need
for such actions in the current scenario.

LITERATURE SEARCH STRATEGY

We performed our initial search between December 2019 to July
2020 to identify published literature on COVID-19 and its impact
on non-COVID diseases. All literature was searched for the rel-
evant articles by two researchers independently, and another re-
searcher carefully reviewed the selected abstracts. We conducted a
systematic literature search for this review in the online databases
of PubMed, Cochrane, and Google scholar. We used a well-for-
mulated PICOS framework to execute this research. (Table 1) The
combination of keywords that were used for the search included-
“COVID-19” AND “non-COVID diseases”, “Coronavirus” AND
“communicable diseases”, “COVID-19” AND “non- communica-
ble diseases”, “COVID-19” AND “global health”, “COVID-19”
AND “other diseases”, “COVID-19” AND “pregnancy” “Corona-
virus” AND “Child health”, “COVID-19” AND “mental health”,
“COVID-19” AND “Impact” and “COVID-19” AND “Strategies”.
We also screened the WHO database of publications on novel
coronavirus for any potentially relevant articles. Some publica-
tions were also retrieved through cross-references from published
articles.

DATA ANALYSIS

We performed our search giving the highest consideration to sys-
tematic reviews and meta-analysis and Randomized Controlled
Trials (RCTs), observational studies, case series, and case reports
in the decreasing order of consideration. The abstract only arti-
cles, news articles, the non-scientific commentaries, and reports
were excluded from our analysis. Our initial search showed 8046
articles, from which 40 were finally included in our systematic re-
view. We have conducted this review in compliance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines (Figure 1).
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Figure 1: Literature search algorithm

Table 1: PICOS framework

Population
Patients with confirmed negative severe acute respiratory syndrome coronavirus 2 infection, suffering from non-COVID ailments
Interventions
Diagnosis and Treatment
Controls
Comparison with patients having confirmed positive coronavirus 2 infection
Primary objective-
Outcomes 1. Evaluation of impact on diagnosis and treatment
2. Assessment of the impact on patient outcomes
Secondary objective-
1. Measures to provide better health care to these patients
. Randomized controlled trials
Study design

Case —control studies
Case series

Case report
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Table 2: Table of clinical studies on delayed diagnosis and management due to COVID-19.
Study Cen(tll:;,igsrfudy Country Objectives Groups n Outcomes Limitations
2019 756 o )
' Evaluating the rate of (Feb- March) The mean admls;lon rate for ACS fiur}ng
multi-centre, . g the lockdown period was 13.3 admissions
e hospital admissions for 2020 A
1.Fillipo etal retro- 899 per day that is significantly lower than . .
. Italy | acute coronary syndrome (Jan-Feb) . . . .. | 1.Selection bias
(10) spective, cohort . either the rate during the earlier period in
(ACS) during the early S
study . 2020 the same year( 18.0 admissions per day)
Covid-19 outbreak. 547 din 2019(18.9 admissi d
(Feb- March) and in (18.9 admissions per day)
2018 509
2019 586 1. COVID-19
patients, who
seem to be at
. . Compared to weeks 12 to 17 of 2018 high risk for PE,
Changes in the incidence . effort was taken
of pulmonary embolism and 2019, PE incidence and tests were to treat them at
1.Nopp et single-centre, Austria (PEp) durin r}é OVID-19 decreased from 5.3 (95% CI, 3.6-7.1) to specific (non-
al(11) cohort study 1ng 1.8 (95% CL, 0.0-3.6) and 31.5 (95% CI, | P .
pandemic compared to 2020 462 study) hospitals.
. 27.1-35.9) to 17.3 (95% CI, 11.6-23.1), Lo
before the pandemic. : 2. Findings of
respectively. .
this study are
based on data
from a single
center.

. ~ STEMI patients 354

multi centre, Impact O.f COV.ID 19 Comparing the first and last calendar 1.The study
2. Metzler et retrospective . on the diagnosis and . . does not
X Austria Non-STEMI week, there was a relative reduction of .
al(4) observational treatment of acute cornary . 371 o) : - provide data on
patients 39.4% in admissions for ACS. .
study syndrome mortality.

. To quantify trends in 1 ;
multicentre, . o . -€Xpansion
retrospective United EMS incidents as the Time 40th to 1.Early in the COVID-19 outbreak there of states
cohort study States effects of COYID-19 21st week was a significant decrease by 26.1% participating

pandemic. between week 10 and week 16 in the in NEMSIS
number of emergency medical services | during the time
~ responses across the United States. frame that was
2017-18 8,621,423
studied.
3. Lerner et
2018-19 13,387,829
al(3) 2. In some
cases, multiple
2. The rate of EMS-attended death records may
doubled, while the rate of injuries have been
2019-20 | 15,541,697 ’ ! completed for
decreased. .
the same patient
(Reporting
bias).
China Before isolation 914 1.Selection bias.
2.At present,
there are no
Evaluating waiting Significant decline in the median long-term
Single centre intervals of each step waiting days for pathological biopsy(5 | survival follow-
4.Yang et al . L. . -
(12) Retrospective and variation from the After isolati 266 vs 15, P=0.012), radiotherapy up data to fully
cohort study diagnosis and treatment ter 1solation immobilization(3.5 vs 16.5, P<0.001), evaluate the

path of NPC

simulation and initiation of radiotherapy.

impact of the

delay on the

prognosis of
patients.

We have incorporated 28 articles documenting clinical studies
and systematic reviews conducted in association with the effect
of coronavirus infection on other ailments and medical conditions.
Guided by the main goals of our research, we have classified these
articles into the following research domains- impact and delay in

diagnostics, delay in treatment, disease progression, impact on
child morbidity, maternal health, and approaches for improving
non-COVID patient’s outcome.

DELAY IN DIAGNOSTICS

As earlier witnessed during the severe acute respiratory syndrome

Med Healthcare Rep

Volume: 2.3



Journal Home: https://www.scienceworldpublishing.org/journals/medicine-and-healthcare-reports-/MHCR

epidemic in 2003, the ambulatory care and inpatient care de-
creased by 23-9% and 35-2% respectively in Taiwan itself [6]. On
a similar trend, the exaggerated focus on tackling COVID affected
patients and avoidance of overburdening the health care systems
with other general medical care has badly hit the other patients [7,
8]. The delay in routine diagnostic procedures as a consequence of
this crisis has not only hurt the routine workup but has also delayed
the detection of new cases [9]. Low and middle income countries

are worst affected as far as the delay in presentation, diagnosis and
treatment is concerned (Figure 2). Filippo et al. reported that there
was a significant decrease in Acute Coronary Syndrome (ACS)
-related hospitalization rates from 18.0 admissions per day earlier
the same year to 13.3 admissions per day during the early days
of the Covid-19 outbreak. They also documented a significant in-

crease in mortality during this period that was not fully account-
able by Covid-19 cases alone [10].

Figure 2: Schematic representation of the cycle of impact of COVID-19 on public health.

Analysis of studies

Various other studies have documented a delay in the diagnosis
and treatment of non-COVID conditions owing to COVID-19.
The comparison of studies evaluating the impact on diagnosis
and treatment in non-COVID conditions have been summarized
in Table 2. The results revealed that there is a significant decline

of patients presenting with ailments other than COVID-19 with
a p value < 0.00001. There is a high heterogeneity found in the
study data (12=99%). The results are shown in Figure 3. There is
an unavoidable selection bias present as all the analysed research
is from restrospective observational studies. Few studies suffered
from reporting bias owing to multiple entries and lack of complete

(OR 0f 0.36; 95% CI, 0.24 to 0.55) in diagnosis and management data reporting.
COMID period ~ Control period Odds Ratio Odds Ratio
Study or Subgroup  Everts  Total Events  Total Weight M-H,Random, 95% CI M.H, Random, 95% CI
Filippo etal 2020 541 202 899 2202 201% 0.480.42,054) -
Lemer 2020 66593 165080 08487 165080 205% 0.46(0.45,0.46) »
Metzler et al 2020 725 1725 1000 1725 200% 0.5310.46,0.60) v
Nopp et al 2020 462 1048 586 1048 198% 062(052,0.74) =
Yang etal 2020 /6 1180 914 1180 196% 0.08[0.07,010) ¢
Total (95% C1) 171235 171235 100.0%  0.36[024,0.55) -~
Total events 68593 101886
Heterogeneily: Tau"= 0.23; Chi*= 300,22, df= 4 (P < 0.00001); F = 98% :D 2 0:5 ] 2 5:

Test for overall effect Z= 467 (P < 0,00001)

Figure 3: Results of comparison of studies evaluating impact of COVID-19

COVID period Control period

on non-COVID disease diagnosis and treatment.
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IMPACT ON CANCER, HIV, AND TB

In many countries, the diagnosis and treatment of malignancies
are still available only in bigger centres. The course of anti-tumor
management, including chemotherapy and radiotherapy, usually
runs longer, with several necessary roundtrips between cities. In
the current scenario, epidemic control lockdown restrictions on
the intercity migration, and hospital admissions may hinder the
diagnosis and treatment of cancer patients. It can subsequently re-
sult in poor clinical outcomes. A delay in critical interventions and
treatment will render early-stage cancers into an advanced inop-
erable stage [13, 14]. Yang et al. found that the number of outpa-
tient visits in the cancer clinic dropped drastically from 914 in 20
weekdays before lockdown to 266 in 20 days after lockdown. On a
similar trend, the number of patients who underwent radiotherapy
dropped from 52 to 24, respectively [12]. Another study has also
confirmed that an increase in the waiting interval for radiothera-
py can be detrimental for patient survival [15]. Moreover, various
public screening programs, for example, for cervical and breast
cancer, have been postponed to curtail non-urgent facility-based
services. It is going to result in an unprecedented surprise in cases
of advanced-stage malignancies soon.

Particular concern exists in the low and middle-income countries
for major health priorities, specifically HIV, tuberculosis, and ma-
laria [16]. As per the analyses from WHO, UNAIDS, and the Stop
TB Partnership along with the real-time experiences, the knock-
on impact on these three diseases could be even worse than the
direct impact of COVID itself [17-19]. Hogan et al. concluded
that in high-burden situations, mortalities due to HIV, tuberculo-
sis, and malaria over five years could rise by nearly 10%, 20%,
and 36%, respectively, with compared to a Non- COVID scenario.
The highest impacts on these diseases were estimated owing to the
interruption of antiretroviral therapy for HIV (due to diversion for
COVID treatment), reductions in diagnosis and treatment of new
tuberculosis cases, and interruption of planned net campaigns and
hydroxychloroquine supply for malaria [20].

IMPACT ON OTHER COMMUNICABLE DISEASES

As the coronavirus shares the symptoms of cough, fever, and my-
algia with several other viral illnesses, it quickly dominates the
differential diagnosis in the current situation [21]. It is resulting
in delayed identification and initiation of management of other
significantly hazardous conditions like pneumonia, vasculitis, and
other viral infections. India alone witnessed more than 4.2 crore
cases of acute respiratory infections, 1.3 crores of acute diarrhea,
7.5 lakh cases of pneumonia, 2.2 lakh cases of Typhoid, and one
lakh cases of dengue in the year 2017.Wang et al. found in their
study that Acute Respiratory Infection (ARI) contributed to 71%,
with diarrhea and septicemia, the subsequent most common causes
of infant mortality due to communicable diseases [22].
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With the governments prioritizing the anti-COVID movement, the
rest of the national health programs and missions for the preven-
tion and treatment of various diseases have taken a backfront [23].
It is noteworthy that even the conditions like diarrhea, malaria,
and dengue, which are potentially treatable and mostly non-lethal,
in the absence of timely interventions, can turn severe and claim
many more lives than the COVID 19.

IMPACT ON NON-COMMUNICABLE DISEASES
(NCD)

It is noteworthy that the interaction between coronavirus disease
2019 and non-communicable diseases may result in a rise in the
global burden of disease. In the year 2017, more than 70% of all
deaths globally were accounted for by non-communicable diseases
[24]. As per a study conducted over three weeks in 155 countries,
which reported interruption of treatment services for hypertension,
diabetes and related complications, cardiovascular emergencies,
and cancer by 53%, 49%, 31%, and 42%, respectively. The chief
culprits for this were inadequate supplies of medicines, healthcare
staff, diagnostics, and other technologies [25].

Apart from this, there is evidence suggesting that there might
be an association on multiple levels between non-communica-
ble diseases and COVID-19. In high-income countries, many
COVID-19-related deaths are older individuals with concurrent
NCD [26]. Azarpazhooh et al. found a significant correlation be-
tween life expectancy (r = 0.65, p<0.001), non-communicable dis-
ease disability-adjusted life years (r = 0.32, p<0.001) and healthy
life expectancy (r = 0.63, p<0.001 with COVID-19 cases [27]. It
is imperative to understand that presence of non-communicable
diseases can also contribute to the risk of developing coronavi-
rus infection. Aggarwal et al. documented a 2.5-fold higher risk
of severe COVID-19 disease in patients with a prior history of
cerebrovascular illness [28]. Moreover, COVID control measures
like physical distancing, quarantine, and lockdown leading to un-
healthy dietary habits, physical inactivity, tobacco, and substance
use can further result in poor management of NCD.

IMPACT ON PREGNANCY

Adverse perinatal outcomes have been associated with some viral
infections in pregnancy. The immunocompromised state of preg-
nant females itself increases their vulnerability to acquire corona-
virus infection. The transmission through breastfeeding or vertical
transmission of the SARS-CoV-2 virus has not been established
to date [29]. However, complications like miscarriage, preeclamp-
sia, cesarean section, pre-term birth, and perinatal death have been
associated with the coronavirus infection with pneumonia during
pregnancy [30]. In addition to the concerns regarding COVID, the
delays in regular antenatal visits can potentially affect the routine
vaccinations and timely diagnosis of various deleterious condi-
tions. This pandemic has also significantly raised the pre-existing
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perinatal anxiety and depression. In a cross-sectional study, 46%
of women reported high anxiety (as VAS for anxiety score >50),
concerning the vertical transmission of the virus and disease [31].
It is expected that with a rise in unwanted pregnancies and reduced
access to medical abortion drugs, reproductive health is going to
suffer badly.

CHILD MORBIDITY AND MORTALITY

It is predicted that owing to the seismic shift in health care priori-
ties created by this pandemic; it is also going to impact the access
to food and healthcare among children [32]. It can be further as-
sumed that this impact is going to be more drastic in low and mid-
dle-income countries. As mentioned earlier in the text, the prime
challenges in the pursuit of their care will include — a) delayed rec-
ognition and referral for various malignancies and other disorders;
b) disruption in the supply chain of essential drugs; c) reduced
blood products supply due to shortage of donors; d) enhanced psy-
chosocial strains on families dealing with already sick children; e)

(i.’?_ Science

families living at or below poverty lines, losing their incomes and
capacities to support even the basic needs. Without proper address
to these challenges, the child morbidity and mortality could take
overwhelming numbers, even in those otherwise having a low risk
of mortality due to the coronavirus itself [33].

RISKS TO MENTAL HEALTH

COVID-19 is not only going to affect physical health but will also
cast a significant negative impact on both acute and long-term
mental health. As the nonemergency medical care is being restrict-
ed or unavailable for a multitude of other distressing and trouble-
some conditions, the collateral damage will become overwhelm-
ing. The stress of job insecurity, financial losses, forced lifestyle
modifications, including lack of alcohol and other substances of
abuse, can serve as potential triggers for anxiety and other depres-
sive disorders [34]. The effects of this stress can be delayed, and
the risks of mental infirmity may linger high for years, and even
decades after the passage of stress [35].
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Figure 4: Risk of bias summary and graph for the studies
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There is an elevated risk of worsening and relapse in patients
with existing mental illness in the advent of the inability to access
medicines or consultations due to lockdown. Also, there can be
a rush of new cases of both major and minor mental illnesses in
the months and years to come. Aranda et al. found in their study
that there was worsening in patients with pre-pandemic eating
disorders and anxiety by 37.5% and 56.2% after the outbreak of
COVID-19 [36]. Various studies have reported a significant rise
in psychological distress and symptoms like depression, anxiety,
sleep disorders among the health care workers due to the current
global health crisis [37-39].

This imminent fear, bordering on panic, can also contribute to a
rise in suicidal tendencies among people. There can be a high risk
of post-traumatic stress disorder in patients kept in isolation or
quarantine [40].

STRATEGIES FOR MANAGEMENT

It is imperative to acknowledge that to prevent denial of health

Q,, Science

services to any proportion of the population, we need to set up
dedicated Covid-19 facilities while allowing remaining medical
facilities to continue to cater to other non-COVID healthcare ser-
vices. The dooming effect of various non-COVID communica-
ble and non — communicable diseases can be minimized by the
maintenance of core services and providing continuous access to
essential medicines. In the times of this global health crisis, it is
essential to create and sustain the sense of confidence in the health
care system amongst the general population. The Reproductive,
maternal, newborn, and child health services (like essential child
immunizations) should be prevented from coming to a halt. While
the pandemic is still evolving, statistical modeling of specific,
quantifiable estimates is required to have a reference point for pol-
icymakers.

Expansion and strengthening of the health care workforce will not
only help us tide the pandemic but can be re-allocated later to cater
to the multitude of communicable and non-communicable diseases
(Figure 5).

Health care workforce

l‘\['h'll'l\i[.'lll

Recruitment, training and retaining of competent trained

health care personnel.

Infection control

Strategies

Physical distancing, wearing masks, repeated sanitization and
other measures shall be continued even after the pandemic for

effective infection control among the immunocompromised patients.

De-centralization

of care

Strengthening health

security,

financing

Specialized services delivered at only tertiary and quaternary
centres need to be outreached to primary and secondary care centres
to provide optimal care in proximity(with aim to overcome the

barrier of patient mobility).

Streamlined health funds directed at strengthening hi‘ulthd

universal health coverage and health system resilience.

Supply chain

Management

Mental Health

Measures

a) Maintenance of adequate stocks of essential consumables.
b) end-to-end value chain visibility.

¢) predictive modeling and collaborative plans.

a) High risk group identification.
b) Online psycho-education and mindfulness-based therapy.

¢) Targeted support for frontline workers to prevent burnout.

Figure 5: Management strategies to tackle the collateral damage of COVID-19
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Telemedicine is offering a healthy alternative to replace in-person
consultations. However, it has its limitations as it cannot provide
for a proper clinical examination and evaluation, which is the key
to an accurate diagnosis. Hence, there is a need for the long term
and holistic approaches to achieve a sustainable health system. We
should recognize this wake-up call and continue the momentum
formed in response to the COVID pandemic to harness positive
implications for health care systems in times to come.

STRENGTHS

Although, there are systematic reviews on the impact of COVD-19
pandemic on mental health, maternal and child health outcomes
individually, this is the first systematic review, to the best of our
knowledge that summarizes the current evidence on the impact of
COVID-19 pandemic on all other non-COVID diseases.

LIMITATIONS

We completely acknowledge the most significant limitation of our
research is the brief period of seven months over which the search
was conducted. The second limitation exists in the form of an un-
avoidable inherent bias, which could be in terms of patient selec-
tion, lockdown and treatment protocols. An unavoidable selection
bias exists due to the heterogeneity in terms of types of studies
as we have included data from observational studies, case series,
or case reports. Another limitation includes the probable multiple
comorbidities in some patients, which can produce an added effect
on critical events.

CONCLUSION

It is essential to understand the intersection of COVID-19 with
other non- COVID ailments and planning appropriate strategies
to avoid the untoward effects of the same. The virtual defiance of
health care services to all those suffering from other conditions
will add to both the morbidity and mortality in current times and
the times to come. We need to sustain the momentum acquired
against this pandemic to efficiently tackle the more significant
struggles once we override the tide of COVID-19.
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