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In-hospital admissions and deaths in the context of the COVID-19

pandemic, in Romania
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Abstract

Introduction The COVID-19 pandemic context led to a relevant burden on essential sectors of
society; hospital sector capacity is tested in this period.

Methods A cross-sectional study of admissions in hospitals reporting DRG data for 2018-2020. Trend
analysis of admissions and deaths in hospitals was carried out for identifying annual patterns and
deviations from the 2010-2020 trend. Data aggregated by year, month, diagnosis, death in hospital.
Graph analysis for time and diagnosis comparisons and correlation identifying associations.

Results There is an annual change in admission and death patterns recorded in Romanian hospitals.
An important contraction in number of acute hospital admissions was recording during the COVID-19
pandemic; patients’ hesitancy to seek healthcare and limited capacity to treat patients other than
COVID-19 patients due to legal regulations limiting the admissions number could explain this pattern of
admission only for serious condition or emergency surgery. In Romania excess deaths in second half
2020 was generally greater than COVID-19 deaths. Overall, excess mortality between March and
December 2020 was more than double than reported COVID-19 deaths. The same mortality pattern
persists, but with significant decreases for some diagnoses.

Conclusions The Romanian healthcare system has been challenged due to COVID-19 pandemic,
leading to temporary reorganization of hospitals with consequences on all acute care diagnostics and
therapeutic pathways. It is a challenge to identify causes of reduced inpatient treatment rates and to
provide evidence on hospital activity for understanding future optimal management of patients with
COVID-19, but also with other acute and chronic conditions.
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COVID-19  deaths,

indicating underreporting of the latter." Owing to

Introduction deaths  outnumbered

Current evidence shows COVID-19 is

burdensome for society and this can be reflected
in the values of complex indicators. Life
expectancy in Romania declined by 1.3 years in
2020 because of COVID-19, following an
increase by more than four years between 2000
and 2019. COVID-19 put also a great pressure
on the main sectors of the system. Testing
capacity did not keep pace with community
transmission, and during the pandemic excess
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the dominance of hospital care, the pressures of
COVID-19 on hospitals undermined access to
non-COVID-19 care, leading to a higher
proportion of people forgoing care in Romania
than across the EU in the first year of the
pandemic, i.e. 29% in Romania vs. 21% in EU.?
For Romania, per capita spending on
prevention is the second lowest in the EU.” This
meant that, prior to the pandemic public health
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was underresourced and underperforming.
Health spending on primary care is also the
lowest in absolute terms among EU countries.’
The weakness of primary care and prevention
may explain Romania’s high excess mortality
rates from COVID-19 reported in hospitals
almost entirely. In the second half of 2020, the
number of excess deaths in Romania was much
higher than the number of reported COVID-19
deaths, indicating the COVID-19 deaths were
being undercounted.**

Thus, in the context of pandemic, hospital
sector is one of the main health sectors under
pressure and the capacity and ability to cope with
such a situation can be overcome in a fairly short
time. Although, generally, the hospital activity
does not change very frequently, there are modest
fluctuations in terms of volume of activity (i.e.,
seasonal or annual variations, collective
emergencies etc.), diversity in services offered to
patients (i.e., change in access of population) or
variations in productivity and performance or
variations in outcomes.

Normally, the organization and operation of
a hospital is expected to cope with these modest
fluctuations, and sometimes the level of flexibility
of a hospital must prove the resolution of these
situations. In this sense, there is evidence that
organizational and management techniques can
be used effectively to address unwarranted
variation.”®

A great challenge for proving the flexibility of
a hospital, respectively of an entire hospital
system is represented by the current pandemic
COVID-19  leading to
modulations in providing different acute care
inpatients™® and in proving the capacity of a
health system to respond rapidly to a new health
threat and in convergence with international
efforts.

The decision-making process must be
evidence based and in terms of COVID-19 this
evidence is early and incomplete. Even if there
are a lot of studies focused on hospital
admissions and deaths in the context of the
COVID-19 pandemic,”!! for Romania there is a
gap in evidence and it requires the production of
such evidence in order to have a real image at
national level.

context due to

This study aims to provide scientific evidence
by investigating in a comparative manner: 1) the
main causes of admissions and deaths in
hospitals reporting data at patient level for the
period 20182020 and 2) the impact of COVID-
19 on the volume and distribution of in-hospital
morbidity and mortality.

Methods

This is a cross-sectional study of admissions
in hospitals that report data in the national DRG
(diagnosis-related group) system. All admissions
in the 513 Romanian hospitals reporting clinical
data in the DRG National database for the
period 2018-2019-2020 (secondary data) were
included, in order to compare the patterns of in-
hospital morbidity and mortality between pre-
pandemic and pandemic periods. In Romania,
the DRG system for hospitals dates from 2003
(adaptation to US system) with a switch in 2007
(to Australian system) and a version adopted by
Romania in 2010 using the same International
Classification of the Diseases. All Romanian
hospitals report monthly data to the National
DRG Database that is managed by the National
School of Public Health, Management and
Professional Development (NSPHMPDB) in
Bucharest."”

The survey sample included all continuous
hospitalization ~ episodes  discharged  from
Romanian hospitals (Figure 1) reporting clinical
data at patient level in 2018, 2019 and 2020. For
the year 2020, the periods are analyzed belong to
pre-pandemic period (1 January to mid-March
2020), National Emergency Status (mid-March to
mid-May 2020) and National Alert Status (mid-
May to 31 December 2020).

A trend analysis of total number of
admissions and deaths in the Romanian hospitals
was carried out in order to provide a whole image
and for identifying annual patterns from the
trend in the period 2010-2020 and deviations
from this trend recorded in 2020. Data on
number of admissions (patients with >12 hours
of hospital stay) and number of deaths (patients
with discharge status: deceased) were extracted,
compared and aggregated at national level, by
year and by month (for the last three years: 2018-
2020), and by main discharge diagnosis - where
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Figure 1. Study flow-diagram showing data extraction process

COVID-19 was coded for all episodes with U07.1
and UO07.2 codes as diagnostic (primary or
secondary) - or DRGs for patients admitted,
respectively died in hospital.

The expected values were calculated on the
baseline from previous years (linear regression),
assuming that the model of morbidity,
respectively of mortality from the previous years
would have been preserved in 2020. The excess
of in-hospital deaths related to 2020 was
calculated as the difference between the observed
deaths (at the level of 2020) and the deaths from
the previous period (as average of 2018-2019), by
using a P-score using two-years average baseline
method. Statistic tests (t-test for means, z-test for
distribution; Pearson correlation for numeric
variables) were used for comparation. Graph
analysis was used for time and diagnosis
comparisons, and correlation analysis was used to
identify associations between two variables. All
analyses were performed using SPSS version 20.0
and p<0.05 was statistically
significant.

considered

Results

In-hospital admissions analysis

The annual trend

The analysis of the absolute admissions
through each study period according to data at
patient level reported by about the 513 hospitals
shows a slight decrease in number of acute
discharged cases in the pre-pandemic period,

from 4,717,904 in 2010 to 3,731,265 cases in
2019; a constant value of about 3700000 acute
cases was recorded for the period 2016-2019); In
contrast, there is an abrupt decrease in 2020 so
that the value reached in 2020 a total of
2,307,954 acute hospitalized cases that represents
only 61.8% from the value recorded in 2019
(Figure 2).

The monthly trend in 2020

The cumulative number of hospitalizations in
the first two months of 2020 was slightly higher
than the similar period in previous years, but this
trend was abruptly interrupted so that admissions
were significant below (ttest; p>0.05) the
expected monthly levels for the period following
the first two months of the year 2020 (Figure 3).

The  first  significant  decrease  was
encountered in March 2020, with 71.5% from
the value expected (239,015 in March 2020 vs.
334,119 acute admissions in March 2019); the
most drastic decrease was recorded in April 2021
(only 30.6% from the expected value) and May
2021 (only 40.5% from he expected value) which
corresponds to the period of National emergency
status that was established for a period of two
consecutive months (April and May 2021) with
important restrictions on hospital admissions
regulations.”

According to this order, in addition to
organizational measures for the management of
patients with COVID-19 (support networks for

www.germs.ro * GERMS 12(2) ¢ June 2022 ¢ page 171



In-hospital admissions and deaths during the pandemic - Vladescu et al. © Original article

No. of in-hospital admissions ——All —4—Acute — 4~ Death_All Deaths in hospital
6000000 600000
5069037
5000000 500000
4150361
4000000 T e T AR 400000
D, D, S . 300000
2520765
2000000 2307954 200000
1000000 85313 T __92483 100000
54914 ——-#-:$==:‘==:*=:="-_wm
P e b E EEER ki ol 75230
51360
o Year2010 Year2011 Year2012 Year2013 Year2014 Year2015 Year2016 Year2017 Year2018 Year2019 Year2020 ¢
e Al 5069037 4659310 4447154 4467383 4258741 4169832 4089180 4000251 4137191 4150361 2520765
—— Acute 4717904 4320753 4107954 41083869 3880024 3784948 3602931 3686559 3725459 3731265 2307954
— 4= Death_all 54914 54539 58522 58772 63117 TF0328 73697 FIIT0 83113 85823 92488
= #= Death_Acute 51360 50547 53899 53445 56460 62333 64999 68173 72971 75330 84389
Expected values were calculated using a linear regression model
Figure 2. Trend of in-hospital admissions and deaths, Romania, 2010-2020
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Figure 3. No. of discharged cases, by month, in 2018-2020, Romania
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the infectious  diseases  hospital),  the
hospitalizations scheduled for the next period
were limited, in relation to the level of bed
occupancy, including intensive care unit (ICU)
beds and the local epidemiological evolution as
follows:

1. Planned hospitalizations are reduced by up
to 80%, such as planned surgeries for chronic
patients in university centers hospitals, and by up
to 50% for outpatient units, compared to
February 2020.

2. Hospitals will report day-to-day in the
centralized electronic system of the Ministry of
Health the rate of bed occupancy.”

The following period of the year 2020
corresponds to the National alert status (with
fewer general restrictions that are stipulated in
the Law no. 55 of May 15, 2020 on some
measures to prevent and combat the effects of the
COVID-19 pandemic and subsequent decisions)
and it was characterized by monthly values
ranging from 50.1% (November) to 61.6%
(September) from the monthly expected values

(Figure 3).

Main causes of admissions (discharge
diagnosis) in hospitals

The comparative analysis of the first 10
DRGs registered in the last three years highlights
major changes (both in terms of top position and
absolute number and distribution) of the main
diagnoses  representing the reasons for
hospitalizations in 2018, 2019 and 2020 (Figure
4).

A first finding consists in existence of many
similarities between the top 10 DRGs in 2018
and top 10 DRGs in 2019 (in term of positions
and weights).

For 2020, the most significant change is the
emergence of DRGs related to COVID-19
(U07.1 and UOQ7.2) which positions this
pathological condition on the first place in the
top with a number of admissions almost equal to
the sum of the other pathologies in the top 10 for
2020.

The next DRGs in the top 2020 occupy
different places, with different weights and levels
measured as the number of acute admissions,
compared to previous years (2018 and 2019):

yInterstitial pulmonary disease”, unspecified,
which ranked first in 2018 and 2019 is ranked 5™
in 2020; ,,Congestive heart failure” which was on
the 2™ place in 2018 and 2019 and reaches the
4™ place in 2020; ,Pneumonia, unspecified”, on
3 and 4™ place in 2018 and 2019 is placed on
the 7™ place in 2020.

As can be seen in Figure 4, in terms of
number of admissions, there is no significant
decrease (t-test; p<0.05) for births (spontaneous
or by cesarean section), but for the rest of DRGs
in the top 10, the number of admissions has
almost halved.

In-hospital deaths analysis
The annual trend

From the time trend analysis on the
number of hospital deaths, two distinct periods
can be observed: the pre-pandemic period (the
last ten years before the COVID-19 pandemic:
2010-2019) and the 2020 pandemic period.

In terms of absolute numbers of hospital
deaths, the trend does not suggest a steep
increase for the last year, but only a significant
increase that can be attributed to deaths by
COVID-19 (ttest; p<0.05).

Instead, in terms of in-hospital mortality
rates, the figures suggest an in-depth analysis to
identify changes in the in-hospital mortality
model. If for the pre-pandemic period there was
an increase of 1%, from 1.1% to 2.1%
(corresponding to a growth rate of only 0.1% per
year), only for the last year 2020 it was recorded
an annual increase of 1.6% (from 2.1% in 2019
to 3.6% in 2020) - Figure 5. Much of this abrupt
increase in hospital mortality is explained by the
high rate of hospitalization through COVID-19,
but a comparative analysis of the main
pathologies for which the deceased patients were
hospitalized may be relevant and our study
continued to focus on this analysis. In order to
have a larger image on mortality in Romania, it is
worth to mention the deaths in hospitals
represent about 31.5% (in 2018), 33.0% (in
2019) and 31.1% (in 2020) of all deaths in

general population in Romania.
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Figure 4. Main discharge diagnoses in hospitals (grouped in DRGs), Romania, 2018-2020
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The monthly trend

There is an excess of mortality for October-
November-December 2020 (almost doubling the
number of in-hospital deaths compared to the
expected deaths), although until May the level of
hospital deaths was below the multiannual values;
this finding appears against the background of a
direct correlation between the share of positive
patients and the share of deaths in the total
number of hospitalizations during November
2020 - January 2021 (corr = 0.8; p>0.05) and in
correlation with other findings."

It is expected this excess to be attributable to
COVID-19, but deepening the analysis on the
main diagnoses of the deceased is useful.

Main discharge diagnoses of in-hospital
deaths

The comparative analysis for the last three
years of the analyzed period (2018, 2019 and
2020) on the first 10 DRGs registered as main
diagnosis for patients who died in hospital during
hospitalization does not highlight major changes
(Figure 6).

If we exclude deaths with COVID-19 (which
by far places COVID-19 on the first position of
the top diagnoses of patients who died in
hospital), the top 10 in 2020 looks very similar to
the top 10 in previous years, both in terms of
positions and absolute number of deaths) -
Figure 7.

As a general trend, it is worth mentioning
that, compared to 2019, the number of deaths of
patients with the main diagnosis in the top 10 in
2020 is slightly decreasing, for all positions in the
top; the largest decrease (11%-18%) was recorded
for: A41.9 Sepsis, unspecified organism; 142.0
Dilated cardiomyopathy; 50.0 Congestive
heart failure; K74.6 Other and unspecified
cirrhosis of liver and 163.3 Cerebral infarction
due to thrombosis of cerebral arteries. The deaths
of patients with R09.2 Respiratory arrest and
146.9 Cardiac arrest, unspecified decreased with
9% and respectively 6%. For the rest of positions,
the decrease was under 5%.

Discussion
The COVID-19 pandemic resulted in a

substantial temporary decline in life expectancy

in many countries, including Romania, where it
fell by 1.3 years to 74.2 years. In the last six years,
these values keep Romania on the last places in
the EU, with values below the average for the EU
as a whole. In contrast, the average reduction
across the EU in 2020 was 0.7 years.

The mortality rate from COVID-19 up to the
end of August 2021 was about 12% higher in
Romania than the average across EU countries,
approximately 1790 per million population
compared with an EU average of about 1 590.%"
However, the broader indicator of excess
mortality suggests that the direct and indirect
death toll related to COVID-19 could be
substantially higher, placing Romania in the top
10 countries with the highest death rates due to
COVID-19 (deaths per 100,000).'® The indicator
of excess mortality (defined as the number of
deaths from all causes exceeding the number
expected based on the baseline from previous
years, as regression model) can provide a broader
measure of the direct and indirect deaths due to
COVID-19 that is less affected by issues related to
testing and cause of death registration®'® and in
this sense, this represents a limit of this study
(cumulative P-score using projected baseline or P-
score by using five-years average baseline methods
would allow international comparation). The role
of the excess mortality is to identify the impact of
the pandemic context on hospital mortality and
to see the correlation of this indicator with the
excess of deaths in the general population.

There is a lot of evidence highlighting the
official COVID-19  deaths
underestimates the full impact of the pandemic
in 2020 and the excess mortality needs to be
measured  according to a  standardized
methodology.'™' In Romania, as in many other
countries, the actual number of deaths from
COVID-19 is likely to be higher than the number
of reported deaths because of limited testing, as
well as issues related to the attribution of cause of
death.”

Thus, the current reporting of COVID-19
cases and general mortality does not reflect effects
of factors such as: a) the reduction in mortality by
conditions through conditions generated by
reduced mobility associated with social distancing
directives; b) the reduction in mortality due to

number  of
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Figure 7. Main discharge diagnoses of patients who died in hospital, Romania, 2018-2019-2020
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reduced transmission of other viruses c¢) the
reductions in mortality due to some chronic
conditions (cardiovascular disorders and chronic
respiratory illness) that occur when individuals in
poor health who earlier would have died from
these conditions died from COVID-19 instead
and d) indirect deaths, i.e. possible surges in
deaths from other causes that may arise during or
after the pandemic - for example, evolving from
reduced access to health services for non-COVID-
19 patients and fewer people looking for
treatment due to fear of catching the virus'®* and
i.e. even high rates of underreporting for
COVID-19 cases mainly due to a low testing
rate.”!

Conclusions

The current study comes to cover some gaps
in evidence on COVID-19 in-hospital morbidity
and in-hospital mortality by interrogating and
analyzing data from the DRG National database.
In this regard, the results highlighted for
Romania the COVID-19 pandemic led to a
significant decrease in the volume of
hospitalizations and changed the pattern of in-
hospital admissions and deaths. Our analysis
highlights an important contraction in number of
acute hospital admissions was recording during
the COVID-19 pandemic. This substantial
decrease in hospital activity (with exception of
COVID-19) may reflect both: the patients’
hesitancy to seek health care and the limited
capacity to treat patients other than COVID-19
patients in 2020, due to the legal regulations
which limits the number of admissions in
hospitals that treat patients with COVID-19.
These two aspects led to hospitalizations only of
patients who were in a serious condition or in
need of emergency surgery.

Particularly for the year 2020, the absolute
number of deaths in hospitals decreased in the
National Emergency Status and the months
following this period, and then the number of
deaths increased sharply after October 2020; in
the context of COVID-19, the top 10 deaths
remained approximately the same in terms of top
positions (same pattern of mortality in hospitals),
but with significant decreases for diagnoses such
as: A41.9 Sepsis, unspecified organism (18%);

142.0 Dilated cardiomyopathy (17%); 150.0
Congestive heart failure (17%); K74.6 Other and
unspecified cirrhosis (13%) of liver and 163.3
Cerebral infarction due to thrombosis of cerebral
arteries (12%).

The Romanian healthcare system has been
challenged due to the COVID-19 pandemic,
which has led to a partial and temporary
reorganization of the hospitals with consequences
on all acute care diagnostic and therapeutic
pathways. It is a challenge to identify
justifications for these decreased inpatient rates
and to provide evidence on hospital activity; this
is important for estimation regarding how
patients with COVID-19 but also of patients with
other acute and chronic conditions should be
managed.

Similar to other available evidence for
Romania,"* our study highlights that, in the
second half of 2020, the number of excess deaths
in Romania was generally greater than that of
COVID-19 deaths. Also, the excess mortality
between early March and the end of December
2020 was more than double than for reported
COVID-19 deaths. A possible explanation for
this gap is the limited testing capacity in
Romania, which might have left many positive
cases unidentified coupled with the excess
COVID-19 death rate, respectively deaths not
reported as COVID-19 infection; another
possible explanation in this increased mortality
may be due to needed healthcare being delayed
or deferred during the pandemic, especially in a
country such as Romania where the health system
traditionally relies more on hospital care (rather
than primary care) than other EU countries.
These possible explanations (including others
such as foregone or late treatment) need to be
validated by further studies considering all data
from the beginning until the end of the
pandemic period.

Hence, access to non-COVID-19 hospital
care may have been hindered by pressure on the
system in treating COVID-19 cases, leading to
high rates of excess non-COVID-19 deaths" and
one way to have a clearer image of the impact of
the COVID-19 pandemic on the overall
morbidity is to take into account, in a
comparative manner, the excess mortality.
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