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Introduction

Abstract

The rapidly evolving health concern for COVID-19 has considerably
overshadowed the non-COVID ailments. Ranging from delays in diag-
nosis and treatment, neglect of mild-moderate diseases resulting into
their progression, adverse pregnancy outcomes and many others, an ar-
ray 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 tri-
als, observational studies, case series and case reports to ensure com-
prehensiveness 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.
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% Cl, 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 sur-
plus morbidity and mortality, we need to adopt comprehensive strate-
gies and maintain the momentum even after this pandemic is surpassed.

Keywords: COVID-19; neglect; non-COVID; non-communicable dis-
eases; communicable diseases; management.

denial of medical care to a significant portion of the population
suffering from other diseases. There has been a raised concern

The global health concern for COVID-19 has considerably
overshadowed 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 worldwide [2]. The fear and panic associated with the
highly contagious nature of coronavirus, coupled with the shift-
ed focus of health care facilities, has culminated into a virtual

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 ad-
verse pregnancy outcomes, the array of the collateral damage
of this pandemic is still evolving [4,5].

There is indeed research coming up, describing and quantify-
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ing the deleterious impact of COVID-19 on non-COVID patients. N
However, to the best of our knowledge, no systematic review

has yet been done on the toll of COVID outbreak on population

having other ailments and the inability to cater to their medical !

care demands. Our review aims at an evidence-based identifica-
tion of the various aspects of these negative impacts, lacunas
in medical care delivery, and possible optimization of essential

health care access to all genres of patients to minimize the col-
lateral damage and enhance patient outcomes.

IDENTIFICATION

Citations screened after removal of duplicates

Full text articles reviewed for possible inclusion
(n=188)

SCREENING

Objectives

Additional references identified in manual rescarch
(n=34)

We have done this systematic review to address the critical
aspect 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 identi-
fying the best approaches to minimize the acute and delayed ef-
fects 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 contem-
plate in brief about the specific relevant aspects of this signifi-
cant 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. Figure 1: Literature search algorithm.
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References
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ELIGIBILITY
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Literature search strategy

We performed our initial search between December 2019 a N
to July 2020 to identify published literature on COVID-19 and
its impact on non-COVID diseases. All literature was searched
for the relevant articles by two researchers independently, and
another researcher 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-formulated PICOS framework to execute this
research (Table 1). The combination of keywords that were used
forthe search included- “COVID-19” AND “non-COVID diseases”,
“Coronavirus” AND “communicable diseases”, “COVID-19”
AND “non- communicable diseases”, “COVID-19” AND “global
health”, “COVID-19” AND “other diseases”, “COVID-19” AND “
pregnancy,” “Coronavirus” 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 publications were also retrieved through cross- Figure 2: SChemanc representation of the cycle of impact of CO-

. X VID-19 on public health
references from published articles. L J

(Table 1: PICOS framework. j

Data analysis

Interventions Diagnosis and Treatment We performed our search giving the highest consideration

Comparison with patients having confirmed positive corona-|  tO systematic reviews and meta-analysis and Randomized Con-
virus 2 infection trolled Trials (RCTs), observational studies, case series, and case
reports in the decreasing order of consideration. The abstract
only articles, news articles, the non-scientific commentaries,
Outcomes 2. Assessment of the impact on patient outcomes and reports were'excluded from' our analysis. .Our |n'|t|al searcfh
Secondary objective- showed 8046 articles, from which 40 were finally included in

1. Measures to provide better health care to these patients ~ OUT Systematic review. We have conducted this review in com-
pliance with the Preferred Reporting Items for Systematic Re-

Controls

Primary objective-
1. Evaluation of impact on diagnosis and treatment

Randomized controlled trials views and Meta-analyses (PRISMA) guidelines (Figure 1).
Study desien Case —control studies
vaesie Case series We have incorporated 28 articles documenting clinical stud-
Case reports ies and systematic reviews conducted in association with the
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COVID period  Control period Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Fvents  Total Weight M-H,Random,95% CI M-H, Random, 95% Cl
Filippo etal 2020 847 2n2 0 899 2202 204% 0.46(0.42, 1.54) ==
Lermer 2020 BE593 165080 99487 164080 204% 0.46(0.45, 0.46) U
Metzler et al 2020 725 1725 10000 1725 200% 0.43(0.46, 0.60] =
Mopp et al 2020 462 148 ABR  104B 18.8% 0E2(052, 074) ==
Yang etal 2020 266 1180 @14 1180 18.6% 0.08[0.07, 0.10] 4
Total (95% Cl) 171235 171235 100.0% 036[0.24,055 -
Total events 8543 101836
Heterageneity: Tau?=0.23; Chi*= 309.22 df=4 (P < 0.00001); F= 34% II]Z Ulﬁ é 51

Test for overall effect 7= 4 67 (F = 0.00001)

COVID period  Control period

Figure 3: Results of comparison of studies evaluating impact of COVID-19 on non-COVID disease diagnosis
\\and treatment.
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K Table

2: Table of clinical studies on delayed diagnosis and management due to COVID-19.

Centre,
Study : Country Objectives Groups n Outcomes Limitations
Study design
. The mean admission rate for ACS
Evaluating the rate of . i
R o 2019 (Feb- during the lockdown period was 13.3
. hospital admissions e R
- multi-centre, March) admissions per day that is significantly
1.Fillipo R for acute coronary 756 . . . .
retrospective, Italy 2020 (Jan- lower than either the rate during the 1.Selection bias
etal [10] syndrome (ACS) 899 K .
cohort study X Feb) 2020 earlier period in the same year( 18.0
during the early 547 L. .
) (Feb- march) admissions per day) and in 2019(18.9
Covid-19 outbreak. -
admissions per day)
. 1. COVID-19 patients, who
Changes in the . .
incid ‘ Compared to weeks 12 to 17 of 2018 seem to be at high risk
incidence o
X and 2019, PE incidence and tests were | for PE, effort was taken to
. pulmonary embolism 2018 509 .
1.Nopp | single-centre, i . decreased from 5.3 (95% Cl, 3.6-7.1) to | treat them at specific (non-
Austria | (PE) during COVID-19 2019 586 .
etal [11] | cohort study X 1.8 (95% Cl, 0.0-3.6) and 31.5 (95% CI, | study) hospitals.
pandemic compared 2020 462 R .
to before the 27.1-35.9) to 17.3 (95% Cl, 11.6-23.1), 2. Findings of this study
K respectively. are based on data from a
pandemic. .
single center.
multi-centre, Impact of COVID-19 STEMI
2. . P . . K Comparing the first and last calendar 1. The study does
retrospective on the diagnosis and | patients i R .
Metzler . i 354 week, there was a relative reduction of not provide data on
observational | Austria | treatment of acute Non-STEMI . L .
etal [4] i 371 39.4% in admissions for ACS. mortality.
study cornary syndrome patients
1.Early in the COVID-19 outbreak there | 1.expansion of states
was a significant decrease by 26.1% participating in NEMSIS
. . Time 40th to between week 10 and week 16 in the during the time frame that
X To quantify trends in 8,621,423 . . .
multicentre, . 21 week number of emergency medical services | was studied.
. X EMS incidents as the 13,387,829 . .
3. Lerner | retrospective | United 2017-18 responses across the United States. 2. In some cases, multiple
effects of COVID-19 15,541,697
etal [3] | cohortstudy | States demi 2018-19 2. The rate of EMS-attended death records may have been
andemic.
P 2019-20 doubled, while the rate of injuries completed for the same
decreased. patient (Reporting bias).
Evaluatin
. g Significant decline in the median 1.Selection bias.
waiting intervals " . .
4Yang et . waiting days for pathological biopsy(5 2.At present, there are no
Single centre of each step and 914 . X
al [12] . o Before vs 15, P=0.012), radiotherapy long-term survival follow-
Retrospective . variation from . i 266 ) o
China . R isolation immobilization (3.5 vs 16.5, P<0.001), up data to fully evaluate
cohort study the diagnosis and i . X i N .
After isolation simulation and initiation of the impact of the delay on
treatment path of . . R
radiotherapy. the prognosis of patients.
NPC
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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 patients outcome.

Delay in diagnostics

As earlier witnessed during the severe acute respiratory syn-
drome epidemicin 2003, the ambulatory care and inpatient care
decreased by 23-9% and 35-2% respectively in Taiwan itself [6].
On a similar trend, the exaggerated focus on tackling COVID af-
fected 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 out-
break. They also documented a significant increase in mortality
during this period that was not fully accountable by Covid-19
cases alone [10].

Analysis of studies

Various other studies have documented a delay in the diagno-
sis 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
(OR of 0.36; 95% Cl, 0.24 to 0.55) in diagnosis and management
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 (1°=99%). The results are shown in Figure 3. There
is an unavoidable selection bias present as all the analysed re-
search is from restrospective observational studies. Few studies
suffered from reporting bias owing to multiple entries and lack
of complete data reporting.

Impact on cancer, HIV, and TB

In many countries, the diagnosis and treatment of malig-
nancies are still available only in bigger centres. The course of
anti-tumor management, including chemotherapy and radio-
therapy, usually runs longer, with several necessary roundtrips
between cities. In the current scenario, epidemic control lock-
down restrictions on the intercity migration, and hospital ad-
missions may hinder the diagnosis and treatment of cancer
patients. It can subsequently result in poor clinical outcomes.
A delay in critical interventions and treatment will render early-
stage cancers into an advanced inoperable stage [13,14]. Yang
et al. found that the number of outpatient visits in the cancer
clinic dropped drastically from 914 in 20 weekdays before lock-
down 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 radiotherapy 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 ser-
vices. 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, tubercu-
losis, and malaria [16]. As per the analyses from WHO,UNAIDS,
and the Stop TB Partnership along with the real-time experi-
ences, the knock-on impact on these three diseases could be
even worse than the direct impact of COVID itself [17,18,19].
Hogan et al. concluded that in high-burden situations, mortali-
ties due to HIV, tuberculosis, 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 dis-
eases were estimated owing to the interruption of antiretroviral
therapy for HIV (due to diversion for COVID treatment), reduc-
tions 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
myalgia with several other viral illnesses, it quickly dominates
the differential diagnosis in the current situation [21]. It is re-
sulting in delayed identification and initiation of management
of other significantly hazardous conditions like pneumonia, vas-
culitis, 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 subse-
guent most common causes of infant mortality due to commu-
nicable diseases [22].

With the governments prioritizing the anti-COVID move-
ment, the rest of the national health programs and missions for
the prevention 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-communi-
cable 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 CO-
VID-19-related deaths are older individuals with concurrent NCD
[26]. Azarpazhooh et al. found a significant correlation between
life expectancy (r =0.65, p<0.001),non-communicable disease
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 corona-
virus infection. Aggarwal et al. documented a 2.5-fold higher
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risk of severe COVID-19 disease in patients with a prior history
of cerebrovascular illness [28]. Moreover, COVID control mea-
sures like physical distancing, quarantine, and lockdown lead-
ing to unhealthy 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
pregnant females itself increases their vulnerability to acquire
coronavirus infection. The transmission through breastfeeding
or vertical transmission of the SARS-CoV-2 virus has not been
established to date [29]. However, complications like miscar-
riage, preeclampsia, cesarean section, pre-term birth, and peri-
natal death have been associated with the coronavirus infection
with pneumonia during pregnancy [30]. In addition to the con-
cerns regarding COVID, the delays in regular antenatal visits can
potentially affect the routine vaccinations and timely diagnosis
of various deleterious conditions. This pandemic has also signif-
icantly raised the pre-existing perinatal anxiety and depression.
In a cross-sectional study, 46% of women reported high anxiety
(as VAS for anxiety score >50), concerning the vertical transmis-
sion of the virus and disease [31]. It is expected that with a rise
in unwanted pregnancies and reduced access to medical abor-
tion drugs, reproductive health is going to suffer badly.

Child morbidity and mortality

It is predicted that owing to the seismic shift in health care
priorities created by this pandemic; it is also going to impact
the access to food and healthcare among children [32]. It can
be further assumed that this impact is going to be more drastic
in low and middle-income countries. As mentioned earlier in
the text, the prime challenges in the pursuit of their care will in-
clude —a) delayed recognition and referral for various malignan-
cies and other disorders; b) disruption in the supply chain of es-
sential drugs; c) reduced blood products supply due to shortage
of donors; d) enhanced psychosocial strains on families dealing
with already sick children; e) 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 num-
bers, 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 be-
ing restricted or unavailable for a multitude of other distressing
and troublesome conditions, the collateral damage will become
overwhelming. 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 depressive 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].

There is an elevated risk of worsening and relapse in patients
with existing mental illness in the advent of the inability to ac-
cess 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 re-
ported 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 iso-
lation or quarantine [40].

Strategies for management

It is imperative to acknowledge that to prevent denial of
health services to any proportion of the population, we need
to set up dedicated Covid-19 facilities while allowing remain-
ing medical facilities to continue to cater to other non-COVID
healthcare services. The dooming effect of various non-CO-
VID communicable 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 policymakers.

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-com-
municable diseases (Figure 5).

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 con-
tinue the momentum formed in response to the COVID pan-
demic to harness positive implications for health care systems
in times to come.
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Health care workforce Recruitment, training and retaining of competent trained

expansion health care personnel.

Infection control Physical distancing, wearing masks, repeated sanitization and

Strategies other measures shall be continued even after the pandemic for

effective infection control among the immunocompromised patients.

De-centralization Specialized services delivered at only tertiary and quaternary

of care 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).

Strengthening health Streamlined health funds directed at strengthening health

security,

financing universal health coverage and health system resilience.

Supply chain a) Maintenance of adequate stocks of essential consumables.

Management b) end-to-end value chain visibility.

¢) predictive modeling and collaborative plans.

Mental Health a) High risk group identification.

Measures 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. |
\C /

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 unavoidable inherent bias, which could be in terms
of patient selection, 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 obser-
vational 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 vir-
tual 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 CO-
VID-19.
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