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Abstract

Background: Antifibrotic medication with or without steroid might be beneficial to prevent this post-
covid fibrotic event; however, evidence could not establish it yet. Objective: To assess the effects
of steroid and antifibrotics on the changes of SPO, and 6MWD in COVID-19 patients whether
antifibrotic has any beneficial effect combined with steroid to improve lung function. Methods: This
quasi-experimental study was conducted on 76 moderate to severe COVID-19 patients admitted in
Sher-e-Bangla Medical College Hospital, Barishal, Bangladesh, between June 2020 and June 2021.
After recording the SPO, and 6MWD, we gave steroid to 57 patients while the rest 19 patients received
steroid and antifibrotic depending on severity. We followed the patients after 1 week, 6 weeks and
12 weeks of discharge to determine their SPO, and 6MWD change as outcome variable. Results:
We recorded nearly 83% improvement (n=63) of post Covid respiratory complains as evidenced
by improved SPO2 of 76.9% from baseline to 96.7% in steroid group and from 74.6% to 95.6% in
antifibrotic group (p<0.001). The 6MWD test also improved from 62 meter (p<0.001). Similarly,
there was a significant improvement of 6MWD test from 53.1, 125.0 and 133.4 meter in 1st follow
up, 2nd follow up and 3rd follow up respectively (p<0.001). On further analysis, we found that
the antifibrotic treatment improved SPO, and 6MWD test better than steroid only treatment group.
Conclusion: Antifibrotic treatment with steroid improves pulmonary function better than steroid only

in terms of SPO, and 6MWD.
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Introduction

Corona virus disease (COVID-19) has been the
focus of health care response'~ since its emergence
with an unprecedented impact throughout the
world. Affecting almost all the organs and systems
of the body, the common target has been the lungs,
which remained the main cause of hospitalization®
Patients continue to suffer from respiratory illness
even after recovery from the disease.* The usual
symptoms of dyspnea remains after days to months
of hospital discharge.” This could compromise
their quality of life affecting their routine daily

performance.* The main risk of post COVID-19
disease or post covid pulmonary complication
has been identified as lung fibrosis, the burden of
which has been estimated to increase over time.°
Doctors and scientists have been experimenting
with different intervening options' to improve the
lung function aiding to a normal daily activity.
Out of the tested options, steroid has been used
to improve lung function and physical endurance.’
In addition, some researchers used vitamin®,
some used zinc’,some also tried with antifibrotic
treatment added with steroid therapy.® Antifibrotic
with or without steroid might be beneficial to
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prevent this post-covid fibrotic event though
enough evidence is not established yet.

Whatever the management choices the scientists
take, the indicator for better functioning lungs are
the improvement of vital capacity, FEV1, oxygen
saturation (SpO2), and sub maximal exercise
test (6 Minute Walk Distance Test) that entails
measurement of distance walked over a span
of 6 minutes (6MWD) to evaluate the exercise
capacity and physical endurance.!®!!

Acat et al.!> conducted a comparison study
between steroid and steroid with antifibrotic to
assess lung function. They used FEV1 and FVC
values exercise capacity by 6MWD and SpO?2,
whereas Guler et al."* use diffusing capacity of the
lungs for carbon monoxide (DLCO) in addition to
above parameter. Use of 6 MWD test and SpO2 can
be considered as the evaluating tools to monitor
lung function both in hospital and home setting in
resource compromised country like Bangladesh.
Researchers used these two parameters and
recommended for easy assessment of lung function
in post COVID lung complications. As steroid
has been a treatment of choice in organizing
pneumonia (OP)'*!> and COVID has a propensity
to turn into OP hence fibrosis, the addition of
antifibrotic to severely ill patients might have
beneficial outcome in terms of improvement
of SpO2 and 6MWD. Therefore, we proposed
this study to assess the effect of antifibrotic with
steroid compared to steroid alone in post-covid
patients with pulmonary impairment to refute the
null hypothesis that antifibrotic treatment has got
no role in improving lung function.

Methods

This quasi-experimental study was conducted
in Sher-e-Bangla Medical College, Barishal, a
tertiary level hospital in Bangladesh, among 76
moderate to severe COVID patients discharged
from COVID to respiratory ward from June 2020
to June 2021 excluding patients suffering from
asthma, COPD, heart failure and severe anemia. In
the respiratory ward, patients with ongoing dyspnea
or low Sp0O2(<94%) at rest or exercise induced
desaturation or combination of any of these three
were assessed clinically to be given only steroid
for one group and steroid added with antifibrotic
drug for the other. We reviewed the literature'*!
to decide for the dose of steroid and antifibrotic
treatment. We started oral prednisolone 40mg/day,
then gradually tapered to lowest effective dose

assessing the clinical condition of the patients
throughout the follow up period. The pirfenidone
treatment was increased from 267 mg 12 hourly
for one week followed by 534 mg 12 hourly as
continuation assessing the clinical condition of the
patients. The patients received treatment as long as
they didn’t recover out of danger. We recorded the
patients’ SpO2 and 6MWD during discharge, and
followed up thereafter weekly up to the time of
their improvement, deterioration or death. The last
follow up was after 12 weeks of discharge where
we end the study. We analyzed the records during
discharge, 1st week and 12th week follow up
records of the patients. Improvement was decided
after assessing the clinical symptoms including the
outcome parameters.

Our data contained information of the patients
related to their age, sex, address, SpO,. Though
our primary outcome variable was the change of
SpO, and 6MWD from discharge, 1st follow up 1
week after discharge and final follow up 12 weeks
after discharge, we had a secondary outcome of
improvement which was assessed by examining
the clinical condition of the patients including the
change of SpO, and 6MWD.

We entered the collected data in excel where
the preliminary cleaning was done. Then we
transferred the data in SPSS where we did the
final analysis. In SPSS, we recoded the age from
<40 years and >40 years. We recoded address
into Barishal district, outside Barishal district and
outside Barishal division. We also deducted the
SpO, and 6MWD from final follow up values to
discharge values to calculate initial change and
final change.

We assessed the variables in two intervention
groups by the demographic variable. Quantitative
variables are expressed as mean+SD, while the
qualitative variables are expressed as frequency
and percentage. The values of SpO, and 6MWD
as well as changes from one to another follow
up was assessed in these two groups. We plotted
a repeated measures graph for the three records
in both groups. The qualitative variables were
assessed using chi square test. Because there
was a compromised normality distribution in the
continuous data, we used Mann-Whitney U test
for the quantitative variables. The change of SpO2
and 6MWD was presented in median values for
this reason.
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Results

Table 1 shows the baseline information of the
patients where we find that the characteristics are
homogeneously distributed in both the groups
(p ns) except SpO, where we can see that the
antifibrotic group has lesser SpO, on admission
compared to steroid only group hence they were
decided to receive antifibrotic along with steroid.
Only 3 patients died during our study, 2 were from
steroid group and 1 was from antifibrotic group.

We calculated the SpO, and 6MWD test result in
three follow up settings (Table 2), where we find
that the SpO, do not show any difference during
discharge (1st SpO,), but 2nd SpO, is better in
steroid group than antifibrotic group, while it is
just not significantly better in steroid group than
antifibrotic group in 3rd SpO2. In the similar
manner, we can find that the steroid group walked
better than antifibrotic group in 1st and 2nd
6MWD while it is just missing the significance
level in 3rd 6MWD. This picture might indicate
that the steroid group gave a better treatment in
terms of improved SpO, and 6MWD. Therefore,
we made a new variable to compute the change of

SpO, and 6MWD from 2nd to 1st and from 3rd to
Ist follow up. When we compared the change of
SpO, and 6MWD from between 1st with 2nd and
3rd follow up, we see that and antifibrotic group
could improve similar or better than steroid group
as evidenced from Table 3. Hence, in ultimate
judgement, the antifibrotic group could improve
worse patients to the level of steroid group patients
or even better than the steroid group in terms of
SpO, and 6MWD improvement.

We constructed plot against the three follow up
measurements of SpO, and 6MWD separately for
steroid and antifibrotic groups. Figure 1 shows the
SpO, in 1st, 2nd, and 3rd follow up while Figure
2 shows that 6MWD in such. We observe that
the SpO, shows a linear improvement of SpO,
in antifibrotic group compared to steroid group,
which shows a small faltering of being linear.
While comparing 6MWD, we can see that the
improvement is similar in both the groups. While
we looked at the plot (Figures 1A, 1B, 2A, 2B) of
repeated measures analysis for SpO, and 6MWD
from 1st, 2nd and 3rd follow up with steroid group
and antifibrotic group reveals improvement of
SPO, more linear than changes of 6MWD.

Table 1: Baseline characteristics of the patients (N=76)

Intervention
Characteristics All patients p-value
Steroid Steroid+AF
Age 53.16+14.47 57.05+13.31 54.13+ 14.21 0.30
SpO, admission (%) 76.89+13.48 67.53+17.21 74.55+ 14.95 0.02
<=40 years 15(83.3) 3(16.7) 18 (23.7)
0.35
> 40 years 42 (72.4) 16 (27.6) 58 (76.3)
Male 23 (71.9) 9 (28.1) 32 (42.1)
0.59
Female 34(77.3) 10 (22.7) 44 (57.9)
Barishal district 37 (78.7) 10 (21.3) 47 (61.8)
Barishal division (but
outside Barishal district) 18(66.7) 9(33.3) 27(355) 0.37
Outside Barishal division 2 (100) 0(0) 2(2.6)
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Table 2: Comparison of outcome variables
between the interventions

Outcome Intervention
variables Steroid Steroid+AF prvalue
1st SpO, 94.33+4.24 92.79+4.04 0.17
2nd SpO, 95.95+2.27 94.2243.32 0.02
3rd SpO, 96.76+1.80 95.56+2.62 0.08
1st 6OMWD 62.34+71.67 25.32+43.08 0.009
2nd 6MWD 136.23+96.43 91.49+114.04 0.009
3rd 6MWD 171.63+117.09 | 114.74+110.87 0.07

Table 3: Mann-Whitney test to assess the change
of SpO2 and 6MWD between the interventions

Intervention (Median
Outcome variables values) p-value
Steroid Steroid+AF
Change SpO, 2-1 1.00 1.00 0.99
Change SpO, 3-1 1.00 3.00 0.39
Change 6MWD 2-1 57.00 43.00 0.26
Change 6MWD3-1 70.00 71.00 0.75
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Figure 1A: Repeated measures plot for SpO2
from 1t 2°¢ and 3" follow up with steroid

Discussion

Our study excavated the better effect of adding
antifibrotic treatment compared to steroid only
in post covid lung patients. The severely ill
patients came back to the level of milder form by
antifibrotic treatment compared to those who were
receiving steroid only. The baseline parameters
were homogeneously distributed between the
steroid and antifibrotic group except for low SpO,
in antifibrotic group. This low SpO, is the reason
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Figure 1B: Repeated measures plot for SpO2
from 1% 2" and 3™ follow up with antifibrotic
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Figure 2A: Repeated measures plot for 6MWD
from 1*% 2" and 3 follow up with steroid
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Figure 2B: Repeated measures plot for 6MWD
from 1% 2 and 3" follow up with antifibrotic
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that they received antifibrotic added with steroid.
In our study, most of the patients were above 40
years. The active family members are in this age
group and they have more chance of exposure to
infection. Starke et el.'” also showed the risk of
infection hence death increases by age. Population
density is an important factor for the spread of
COVID-19." We have similar features in patients
mostly hailing from Barishal district (62%) in
comparison to outside Barishal (38%). Though
the population density was not assessed in this
study, we assume that Barishal district has more
population density being a divisional city thereby
recording more patients.

When we looked at the outcome variables
comparing the two treatment regimens, we
found steroid group showing better record
compared to antifibrotic group. This could lead to
misinformation that antifibrotic treatment does not
work better than steroid (Table 2). But when we
assessed the changes of SpO, from 1st to 2nd and
3rd visit as well as 6MWD, we can see that the
difference is abated away. Rather the antifibrotic
group provided better change compared to steroid
group in terms of change of SpO, and 6MWD
from 1st to 3rd visit (Table 3). Repeated measures
plot for SpO, and 6MWD from Ist, 2nd and 3rd
follow up with steroid group and antifibrotic
group reveals more linear improvement of SPO,
than changes of 6MWD.

Acat et al.”? make comparison between
methylprednisolone  and  pirfenidone plus
methylprednisolone group and found FEV1%,
FVC and FVC% values were significantly higher
in the methylprednisolone plus pirfenidone
group compared with the methylprednisolone
group, they also conclude that antifibrotic agents
can reduce fibrosis of lung after covid infection
whereas we try to compare the effect steroid with
and without antifibrotic on overall improvement
of post COVID lung function in terms of exercise
capacity by 6MWD and oxygen saturation by
SpO,. Our result indicates that anti fibrotic has
additional beneficial effect improvement of post-
COVID lung function.

Our study finding suggests concurrent initiation
of antifibrotic added with steroid has momentous
benefit on improved lung function over steroid only
in severely ill COVID patients. However, Tanvir
et al."” found that early initiation of antifibrotic
in severe COVID infection plays a compelling
role than steroid to improve lung function though

they did not find any improvement in 6MWD. In
contrast, our study shows significant improvement
in 6MWD in antifibrotic group as well along with
improved SpO,. Singhania et al.** conducted a
3-month follow-up study on pulmonary sequelae
of moderate-to-severe COVID pneumonia. They
used Remdesivir and steroids for 2 weeks only
without employing antifibrotic. After 3 months
they found that the fibrosis regressed gradually
without any further treatment. They conclude that
COVID-19 pneumonia does not induce a fibrotic
pathway in the lungs and antifibrotic only can
slow down the fibrotic process.

Our study could be compromised with the external
validity on the ground of being quasi-experimental.
But the evidence that antifibrotic drug has an
important role to improve SpO, and 6MWD on
severely ill post-COVID patients and is being
supported by the literature. We may recommend
this combined intervention for situation alike. The
addition of antifibrotic could bring the severely
ill patients back to active life and resume normal
function earlier than those who are not receiving
the treatment.

Conclusion

Our data showed that an addition of antifibrotic
with steroid improves the lung function of the
patients. The filling of this knowledge for the
COVID treatment could be taken as a measure
for any future health crisis involving respiratory
system. We recommend further study with a
randomized control trial design to verify the effect
of our intervention.
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