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Abstract:

Background: Coronavirus belongs to the Coronaviridae family, Nidovirales order. Coronaviruses are
separated into four genera and - COVs only infect mammals. Human COVs consist of a- COVs
(229E and NL63), B- COVs (OC43 and HKUL1), the Middle East respiratory syndrome-related
coronavirus (MERS-CQOV), and SARS-COV.

Aim of Study: to evaluate the effect of infection with coronavirus on liver and renal function and also
the effect on lipid profile according to the duration after healing.

Materials and Methods: the persons were divided according to the duration after healing to <3, <6,
>6 months, and the human samples were taken from a private laboratory for renal function, liver
function, and lipid profile.

Results: the results show a significant increase in S.ALT, S.AST, and S.TSB in some groups and
there were no significant differences in other parameters.

In conclusion there was no effect of COVID-19 on the function of the kidney as well as lipid profile
but may have a reversible effect on liver function and the needs for more long-term studies are very
important.
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Introduction:

Coronavirus belongs to the Coronaviridae family, Nidovirales order. Coronaviruses are separated into
four genera as follows: a-, -, y-, and 6- COV. a- and f- COVs only infect mammals, but y- and d-
COVs mostly infect birds. Human COVs consist of a- COVs (229E and NL63), B- COVs (OC43 and
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HKUL1), the Middle East respiratory syndrome-related coronavirus (MERS-COV), and SARS-COV
(Zhu et al., 2019).

The genomic and phylogenic analysis showed that the COV causing COVID-19 is a B- COV in the
identical subgenus as the SARS virus, but the virus that was recognized as a COV had >95%
homology with the bat COV and >70%resemblance with the SARS-COV (Xinhua, 2020).

The analogous between COV and SARS-COV is the structure of the receptor-binding gene region
thus they utilize the same receptor for entrance into the respiratory cells which that angiotensin-
converting enzyme 2 (ACE2) (Zhou et al., 2020).

Coronaviruses are large, enveloped, single-stranded RNA viruses found in humans and other
mammals, such as dogs, cats, chickens, cattle, pigs, and birds. The first coronavirus that caused severe
disease was severe acute respiratory syndrome (SARS), which was thought to originate in Foshan,
China, and resulted in the 2002-2003 SARS-COV pandemic (Zhong et al., 2003).

The second was the coronavirus-caused Middle East respiratory syndrome (MERS), which originated
in the Arabian Peninsula in 2012 (Zaki et al., 2012).

Coronaviruses do not only cause respiratory diseases, but also can cause gastrointestinal, and
neurological diseases. The most common coronaviruses in clinical practice are 229E, OC43, NL63,
and HKU, which typically cause common cold symptoms in immunocompetent individuals. SARS-
CoV-2 is the third coronavirus that has caused severe disease in humans to spread globally in the past
two decades (Zhu et al., 2019).

Aim of Study:
To evaluate the effect of infection with coronavirus on renal function, liver function, and the state of
lipid profile according to the duration after healing.

Materials and Methods:

Blood samples were taken in the private clinical laboratory (Al-Jawadeen Laboratory) for people with
previously infected with coronavirus and recovered for one year or less, their ages ranged from (20-
45 years). The study included a questionnaire for demographic study which contain gender, age, type
of supplement taken before infection, during infection, and after infection, and if found any chronic
diseases. The number of samples taken was 64 samples (22 males and 42 females). The persons were
divided into three groups according to time of infection (less than 3 months ago, less than 6 months
ago, and more than 6 months ago).

The parameters tested using blood were renal function test, liver function test, and lipid profile by
using an automated device. Also, microalbuminuria in urine was tested by using strips. Cystatin C
was measured using the ELISA technique.

Statistical Analysis: Statistical analyses were performed by using Microsoft Office Excel 2019. The
results are represented as Number, %, and mean = S.D. The analyses of variances were made by using
One Way ANOVA.

Results:

The results of a recent study revealed that Table 1 (Demographic study) show that the persons who
had nutrition supplement before infection were 91% while the percentage of persons who had nutrition
supplement during infection was 44% and after infection there was 88%. The percent of persons who
have chronic disease was 25% compared with the others who do not have (75%).
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Table 1: Demo%raﬁhic Stud‘

Gender :
male
female

supplement before infection
supplement during infection

supplement after infection

Duration from infection to the data of collection of samples:

< 3 months
< 6 months
>6 months
chronic diseases

22 34%
42 66%
Yes =58 91%
No =6 9%
Yes =28 44%
No = 36 56%
Yes= 8 88%
No =56 12%
12 19%
26 40.50%
26 40.5%
Yes= 16 25%
No= 48 75%

Table 2 shows the comparison among groups (in the renal function) that are divided according to time
of infection (less than 3 months ago, less than 6 months ago, and more than 6 months ago). The result
reveals no significant differences among the three groups, especially Cystatin C levels. While in Table
3 the comparison in liver function shows a significant increase in S.ALT in the <6 months group and
>6 months group in comparison with <3 months group. S.AST show a significant increase in the <6
months group in comparison with <3 months group and show a significant increase in the>6 months
group in comparison with <6 months. Also, there was an increase in S.TSB in the <6 months group
in comparison with <3 months group and in the>6 months group in comparison with <6 months group.

Table 2: Comparison among groups divided according to the duration after healing to <3, <6, >6

months in the renal function

No. of persons
parameters

S. Urea mg/dl
S. Uric Acid
S. glucose

Microalbuminuria

S. Cystatin C

12

28.348+4.936
4.648+1.187
114.762+27.198
16.667+10.328
0.3+0.053

26

30.149+5.740
4.968+1.038
117.006+36.788
26.923+33.263
0.468+0.394

The results are represented as Mean = S.D., P value <0.05.
4The results show significant differences at P <0.05 in comparison with the first group.
b The results show significant differences at P <0.05 in comparison with the second group.

26

29.813+9.868
5.262+1.745
128.724+41.246
14.5+8.317
0.506+0.585

Table 3: Comparison among groups divided according to the duration after healing to <3, <6, >6
months in the liver function

No. of persons
parameters
S.ALT
S.AST

S. ALP

S. TSB

12

14.793+5.225
16.34+4.289
69.505+19.129
0.467+0.121

26

46.904+22.601°
29.239+13.4942
99.613+78.250
0.762+0.214%

The results are represented as Mean = S.D., P value <0.05.
8The results show significant differences at P <0.05 in comparison with the first group.
® The results show significant differences at P <0.05 in comparison with the second group.

26

34.987+16.725°
19.089+7.164°
71.896+24.377
0.477+0.142°
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In Table 4 the comparison among groups divided according to the duration after healing to <3, <6, >6
months in the lipids profile shows no significant differences among these groups.

Table 4: Comparison among groups divided according to the duration after healing to <3, <6, >6

months in the Iiiids irofile

No. of persons 12 26 26

parameters

Cholesterol mg/dl 226.263+43.330 200.674+43.859  217.696+43.092
Triglyceride mg/dl 144.713+67.736  158.492+85.808  226.139+156.319
S. HDL mg/dI 48.538+£10.695  43.907+7.170 46.599+7.948

S. LDL mg/dI 148.833+33.367  124.846+36.572 | 125.846+47.571
S. VLDL 28.95+13.538 31.577+17.096 45.162+31.242

The results are represented as Mean = S.D., P value <0.05.
4The results show significant differences at P <0.05 in comparison with the first group.
b The results show significant differences at P < 0.05 in comparison with the second group.

Discussion:

table 1 show that the largest percentage of persons administrate nutrition supplement before the
infection to avoid the effect of the virus and to support immunity and this state may make the virus
has no virulence effects on those persons

Table 2 for the effect of coronavirus on renal function shows no significant effect and this result agrees
with other research that show there was no effect of the virus on renal function with the exclusive
reason (Marchioricoronavirus et al., 2021). While another study shows a significant correlation
between renal insufficiency and infection with COVID-19 (Noori Ali et al., 2021).

We notice in Table 3 that there was a significant increase in S.ALT in groups <6 months and >6
months after healing in comparison with group <3 months, also we show a significant increase in
S.AST in the <6 months group in comparison with <3 months group and a significant increase in
the>6 months group in comparison with the <6 months group. The same table for the S.TSB test
shows a significant increase in the <6 months group in comparison with <3 months group and a
significant increase in the>6 months group in comparison with the <6 months group. These results
may reveal impairment in the liver function of the subjects after healing from COVID-19. And for
these three tests, the concentration after more than 6 months of healing is lower than the concentration
after less than 6 months of healing and this may indicate reversible damage to the liver occurs
temporarily after infection.

These results were compatible with a study on hospitalized patients in China during infected with
COVID-19 referred that most patients have hepatic injuries according to abnormal liver function and
they mention that the cause for these abnormalities may be because of medications they administrated
during the period of hospitalization (Cai et al., 2020)

Another research case report that shows COVID-19 may cause liver damage (Grzywa-Celinska et al.,
2021), and another study shows that abnormalities in the liver function test were very common among
patients infected with COVID-19 (Abdelrahman et al., 2021).

The elevation in the concentration of enzymes most noted in S.ALT (Elghannam et al., 2022) and the
damage to the liver after infection with COVID-19 may be temporary and return to normal function
at the end of the 12-month follow-up (Liao et al., 2022). These agree with other studies that show the
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abnormal liver function test may persist after admission and disappear after one year of discharge and
long-term monitoring is necessary (Zhu et al., 2022).

Table 4 shows the results of the lipid profile for three groups of subjects that reveal no significant
changes in these tests for the three groups.

Other research shows that hypolipidemia may develop in COVID-19 patients and there was a negative
correlation between the levels of lipids and the severity of viral infection (Almas et al., 2022). Also,
research during infection reveals that the level of lipid profile correlate with the severity of the disease,
and it is a useful indicator for the severity of COVID-19 infection (Changaripour et al., 2022).

Conclusion:

Coronavirus or COVID-19 has no effect on renal function, and lipide profile after healing at least for
a short-term time. But COVID-19 may cause reversible damage to the liver and this return to normal
after 6 months of healing. Thus, we recommended a long-term study of the effect of COVID-19 on
the human body.
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