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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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ABSTRACT 

Background: Severe COVID-19 leads to acute respiratory distress syndrome (ARDS) and causes 
lung injury and covid Pneumonia. This lung injury is accompanied by a strong inflammatory 
response marked by very high levels of various cytokines in the serum. The objective of this 
study was to analyze the frequency of covid pneumonia in all affected patients and to 
observe the clinical cascade determining the poor prognostic markers.

Methods: This cross-sectional study selected 83 patients (>18 years) with reactive RT-PCR from 
April 2020 to March 2021. Non-reactive patients on RT-PCR but proven Covid 19 on HRCT, 
CO-RADS Category 5 and 6 were also included in the study. Clinical cascade was observed in 
week 1 and week 2 along with cytokine storm markers. Data were analyzed using SPSS version 
20. The correlation was assessed through an independent t-test and p-value <0.05 was consid-
ered significant.

Results: Thirty-three (39.8%) patients (mean age 47+17.2 years), were found affected with covid 
pneumonia, among them, 12(14.5%) died during the study. Most virus-contracted patients 
included highly educated people (83.1%) and high-income individuals (61.4%). Other than 
respiratory symptoms (72.3%), GI symptoms like diarrhea and vomiting (59%) were also seen. 
Ferritin, D-Dimers, and LDH increased respectively (353+340, 16.5+60, 265+273) whereas CRP 
decreased (57+69.3) in the second week.

Conclusion: Covid affects the pulmonary as well as extrapulmonary systems. Most patients 
remain asymptomatic, but hypoxic subjects showed an escalation in inflammatory markers 
such as CRP, Ferritin, and D-Dimers which declined the following week. High mortality was seen 
with those requiring ventilation (p=0.000).
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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INTRODUCTION
Severe COVID-19 is associated with acute respirato-
ry distress syndrome (ARDS). There have been obser-
vations of interstitial mononuclear inflammatory 
infiltrates with diffuse alveolar damage, hyaline 
membrane formation, and pulmonary edema in 
the lungs. The lung injury secondary to COVID-19 is 
accompanied by a strong inflammatory response 
marked by very high levels of various cytokines in 
the serum. Prognostic factors may help guide the 
stratification of patients with COVID-19 based on 
their risk of severe disease or death1. This risk stratifi-
cation may help improve management and 
resource utilization strategies in the treatment of 
these patients. The study demonstrates that 39.8% of 
subjects developed COVID pneumonia, all of which 
were males. 14.5% of subjects died secondary to 
complications. Interestingly, none of the 30 female 
subjects involved in the study had developed 
COVID pneumonia1-2. These findings build on the 
existing evidence that there is an increased severity 
and mortality of COVID-19 in males. One study 
conducted in Wuhan Union Hospital illustrated that 
men were at greater risk of developing serious illness 
and the likelihood of being deceased from 
COVID-19 was 2.4 times higher as compared to 
women1.

Obesity is a known risk factor for COVID-19 severity 
and mortality due to various mechanisms that have 
been studied including chronic inflammatory state, 
reduced immune cell function, and lipotoxicity2. 
According to a study conducted in Shenzhen, 
China obese patients were 1.84 more likely to devel-
op severe COVID-19 3. COVID-19 severity and smok-
ing have been conflicting results but a meta-analy-
sis on Chinese patients indicated that there is no 
significant association of smoking with increased risk 
of severe COVID-19 4. A more recent re-analysis 
found that smoking history was linked to the severity 
of COVID-19 and smokers are at greater risk for 
symptomatic COVID-19 5-7.

The spread of COVID is also more common in devel-
oped countries such as Europe and USA and mostly 
the privileged and the financially stable can afford 
expensive flights to these areas and risk being 
exposed to COVID-19 6. As a classist society, the 
upper class of people in Pakistan do not tend to 
mingle with the middle and lower class which could 
be why the spread is more common among them. 
Upperclassmen are also more likely to be obese or 
overweight as compared to the lower class. There 
could also be some discrepancy in our findings as to 
the underprivileged who are unable to afford 
COVID PCR testing or healthcare may go undiag-
nosed or may delay seeking care4,5. Regardless, this 
inequality and delay in care need to be addressed 
by governments. COVID PCR testing and health-
care should be free and more readily available for 

more accurate data on the matter. The objective 
of this study was to analyze the frequency of covid 
pneumonia in all affected patients and to observe 
the clinical cascade and determine the poor prog-
nostic markers.

METHODS
A retrospective study was done on n=83 patients 
with reactive RT-PCR Covid-19 having age above 
18 years. Those who were non-reactive on RT-PCR 
but proven Covid -19 on HRCT, CO-RADS Category 
5 and 6 were also included in the study. Pregnant 
and lactating women were excluded. Covid-19 
pneumonia was labeled to all HRCT proven subjects 
or on a definite consolidation on chest x-ray. The 
study was approved by an ethics review committee 
of Ziauddin University (Ref code 3330221FJFM). 
Informed consent was taken from all the patients. 
Patients were followed through house visits, 
tele-clinics, and on-site consultation in Clifton 
Consultant Clinic. Close follow-ups, daily to weekly 
were also taken after getting admitted in tertiary 
care hospitals, and outcome in case of mortality 
was documented as well. All clinical parameters 
were noted including fever, cough, extra pulmo-
nary symptoms, chest auscultation as well as X-ray 
or HRCT findings. Weekly change including worsen-
ing or resolution of clinical condition, chest x-ray 
and cytokine storm markers such as CRP, Ferritin 
and D-Dimers were documented. 

Data were analyzed using SPSS version 20. Correla-
tion of age with categorical variables such as 
gender, covid induced pneumonia and mortality 
was assessed through an independent t-test. Mean 
and standard deviation was determined for numeri-
cal variables such as CRP, Ferritin, D-Dimers, LDH, 
R/R, temperature, SpO2 and heart rate and were 
compared in week 1 and 2.  Frequency and 
percentage were determined for categorical 
variables such as gender, income, smoking status, 
thrombocytopenia, fibrosis, obesity, and their 
impact on poor prognosis was assessed through 
cross-tabulation. p-value <0.05 was considered 
statistically significant.

RESULTS
The prevalence of covid pneumonia came out to 
be 39.8% (33) in this study. Table 1 demonstrates the 
variations in clinical manifestations and inflammato-
ry bio-markers in week 1 vs week 2. Ferritin, D-Dimers 
and LDH rose whereas CRP declined in the second 
week. Table 2 shows the association of various 
factors with covid pneumonia and fibrotic lung 
disease. The mean age was 47+17.2 years. Mostly 
highly educated people (83.1%) and high-income 
individuals (61.4%) contracted the virus. Other than 
respiratory symptoms (72.3%), GI symptoms like 
diarrhea and vomiting (59%) were also seen.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Table 1: Comparison of the clinical trajectory of inflammatory markers and physical exam findings. 

Table 2: Association of lifestyle factors with pneumonia and fibrotic lung disease.

Variables

Pneumonia
n (%)
N=33

No 
Pneumonia

n (%)
n=50

p-Value

Fibrosis 
n (%)
N=35

No 
Fibrosis

n (%)

n=48

p-Value

Gender
Male                    
Female

33(100)
0(0)

20(40)
30(60) 0.000

32(91.4)
3(8.6)

21(43.8)
27(56.2) 0.000

Education 
Graduation 33(100) 36(72) 0.001 35(100) 34(70.8) 0.006

Income in Rupees 
>1 lac                         
76k-1lac                         
31-75lac                            
<30k

27(81.8)
5(15.2)
1(30)
0(0)

24(48)
1(20)

19(38)
6(12)

0.000
30(85.7)
5(14.3)

0(0)
0(0)

21(43.8)
1(2.1)

20(41.7)
6(12.5)

0.000

Coffee 
Consumption 

None
1 cup                             
2cups                           
>3cups

19(57.6)

10(30.3)
4(12.1)

0(0)

2(4)

1(2)
26(52)
21(42)

0.000

18(51.4)

10(28.6)
7(20)
0(0)

3(6.2)

1(2.1)
23(47.9)
21(43.8)

0.000

Sun exposure
none                              
<1hr
1.1-2.9hrs                            
>3hrs

25(75.8)
1(3)

6(18.2)
1(3)

1(2)
0(0)

15(30)
34(68)

0.000

21(71.4)
1(2.9)
5(14.3)
4(11.4)

1(2.1)
0(0)

16(33.3)
31(64.6)

0.000

Correlation of age with mortality, gender, and pneumonia

Variables X+SD
95% CI p-Value

Upper  Lower

Death 65.33+16.9 11.69 31.07 0.000

Gender males 48.56+16.27 12 -3.6 0.286

Pneumonia 50.6+16.8 13.5                 -1.7 0.126

Inflammatory Markers

CRP mg/l Ferritin ng/ml D-Dimers mg/l LDH

Week 1 103.3 + 93 248 + 284 9.5 + 33 150 +45

Week 2 57 + 69.3 353 + 340 16.5 + 60 265 + 273

Physical Examination Findings

Respiratory Rate/m Temperature C SpO2 % Heart Rate/min

Week 1 17.6 + 7.5 37.9+ 0.94 91 + 5.7 86.1+ 19.7

Week 2 20.5 + 8.1 37.6 + 0.79 90.8 79.6 + 24

Frequency of Covid Pneumonia and Trajectory of Severe Clinical Manifestations in Karachi
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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monia were male, smokers, obese and highly 
educated respectively. 52.9% of participants who 
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covid fibrosis was seen in 91.4% of cases of covid 19 
pneumonia. Among all who had covid pneumonia, 
27.8% had thrombocytopenia, 33.3% had thrombo-

cytosis and out of subjects who did not have covid 
pneumonia, 72.2% had thrombocytopenia and 60% 
had thrombocytosis, results statistically significant 
(p-value 0.00) Statistically significant results were 
also seen with male gender, income >Rs 1lac and 
graduated individuals when cross-tabulated with 
covid pneumonia.
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DISCUSSION
The current study displayed a strong correlation 
between obesity and COVID pneumonia. 80% of 
obese subjects developed pneumonia throughout 
their illness. Another correlation was found between 
smoking and COVID pneumonia reported that 
69.2% of smokers developed COVID pneumonia 
during the study. Post-COVID pulmonary fibrosis was 
seen in 91.4% of subjects who developed COVID 
pneumonia in this study. Previous literature has also 
shown evidence of pulmonary fibrosis following 
COVID-19 pneumonia. In one study COVID survivors 
developed impaired diffusion capacity and restric-
tive ventilatory defects at the time of discharge8. 

In this study the link between thrombocytopenia 
and COVID pneumonia where 55% of subjects with 
thrombocytopenia developed COVID pneumonia. 
Another study in Wuhan, China also denoted a 
correlation between thrombocytopenia and 
increased mortality in COVID-19 patients with 72.7% 
of non-survivors developing thrombocytopenia10. 
Another meta-analysis of COVID-19 patients found 
that platelet count was decreased in patients with 
severe COVID-19 11,12. It was also observed in this 
study that there is a correlation between COVID-19 
infection and status of wealth. Thus, 52.9% of 
subjects who developed COVID pneumonia were 
among the wealthy men and 47.8% were highly 
educated. COVID has been called the “disease of 
the rich”. This correlation could be because upper-
classmen tend to socialize in big gatherings as com-
pared to middle and lower class13.

When we looked at the clinical manifestations, this 
study showed presentation with fever (65.1%), dry 
cough (91.6%), fatigue (100%), myalgia (60.2%), sore 
throat (63.9%). Nausea, vomiting, and diarrhea 
were seen in 59% of people. It was seen that some 
patients may advance to shortness of breath in the 
second week of their illness which may be accom-
panied by or progress to hypoxemia14. A study 
conducted in Wuhan found that earlier in the 
course of the disease symptoms included cough 

Figure 1: Prognostic markers of COVID-19 pneumonia.

(76%), dyspnea (55%), fever (98%), myalgia or 
fatigue (44%) and diarrhea (3%). These studies show 
that the main clinical manifestations of Covid-19 
are fever (90% or more), cough (around75%) and 
dyspnea (up to 50%). A small but significant subset 
has gastrointestinal symptoms15. Despite the 
percentage of patients having gastrointestinal 
symptoms being small, it is significant and more 
attention has been paid to it since a case was 
reported in the USA, where SARS-CoV-2 RNA was 
first detected in the stool16. 

On January 29, 2020 laboratory reports of 1099 
confirmed COVID-19 patients from 522 hospitals in 30 
provinces in China were collected to conduct the 
largest cohort study to date which concluded that 
digestive symptoms such as, diarrhea and nausea or 
vomiting were seen in 42 (3.2%) and 55 (5%) patients 
respectively17. Pan et al., described the clinical 
characteristics of COVID-19 patients with digestive 
symptoms in Hubei, China. This report showed that 
amidst the 204 covid positive patients, the chief 
complaint in 99 (48.5%) patients was digestive symp-
toms. Those with GI symptoms presented with a range 
of manifestations that included abdominal pain 
(0.4%), vomiting (0.8%), anorexia (83.8%) and diarrhea 
(29.3%) 18. There have been multiple studies that imply 
that SARS-CoV-2 can be transmitted by the feral-oral 
route because it can be detected in the stool of 
COVID-19 patients19,20. Keeping note of the fact that 
one of the biggest problems in Pakistan is poor 
hygiene, could explain why there was a high report-
ing incidence of patients with gastrointestinal issues. 
There are cases where despite a negative pharynge-
al and sputum viral test, a positive fecal viral test has 
been reported21.

A few patients with COVID-19 may show vague 
neurological side effects, like confusion and head-
ache22. Other clinical manifestations include anos-
mia (57.8%) and ageusia (59%). Approximately 15% 
(15.3%, 488/3,191) of patients had ageusia or anos-
mia in the beginning phase of COVID-19. Accord-
ing to this study, ageusia or anosmia was essentially 
more common among females and younger 
individuals23. Also, another investigation in the US 
reported improvement at 74% of tainted patients, 
both olfactory and taste, that correlated with 
overall clinicalresolution24-25.

This study compared the clinical trajectory of 
patients in week 1 and week 2 and noted a signifi-
cant rise in the levels of LDH, ferritin and d-dimers, 
while there was a conspicuous decline in the levels 
of C-reactive protein. While this study showed a 
drop in CRP levels, previous studies consistently 
show an increase in CRP levels in severely ill patients. 
In a study conducted in Beijing, CRP levels 
increased by 65% and were significantly higher in 
the group of severe patients in comparison with 

patients in the mild group26-28. 

Specifically, the odds of the progression of hospital 
disease on admission were higher in not only high 
CRP and lower lymphocyte count but also old age. 
Furthermore, a study in COVID-19 patients of Wuhan 
suggested that one of the risk factors for the 
progression of the disease was CRP29. The rate of 
rising CRP values during the first seven days of hospi-
talization are good predictor of early ICU transfer. 
Furthermore, the correlation between CRP and LDH 
along with other inflammatory markers are sugges-
tive of a connection between tissue damage, state 
of infection, and direct prompt hospitalization30.

CONCLUSION
Hypoxic subjects showed an escalation in inflam-
matory markers such as CRP, Ferritin and D-dimers 
which declined the following week. Medical 
comorbidities mainly led to deaths. As COVID-19 
infection causes significant health threats like pneu-
monia, fibrosis , ARDS and mortality, early disease 
management is the key to boost cure rates hence 
prevent transmission and emergence of newer 
variants.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Figure 1 demonstrates prognostic markers such as 
62.3%, 69.2%, 80%, 47.8% of subjects who had Pneu-
monia were male, smokers, obese and highly 
educated respectively. 52.9% of participants who 
had pneumonia were among the rich people. Post 
covid fibrosis was seen in 91.4% of cases of covid 19 
pneumonia. Among all who had covid pneumonia, 
27.8% had thrombocytopenia, 33.3% had thrombo-
cytosis and out of subjects who did not have covid 
pneumonia, 72.2% had thrombocytopenia and 60% 
had thrombocytosis, results statistically significant 
(p-value 0.00) Statistically significant results were 
also seen with male gender, income >Rs 1 lac and 
graduated individuals when cross-tabulated with 
covid pneumonia.

DISCUSSION
The current study displayed a strong correlation 
between obesity and COVID pneumonia. 80% of 
obese subjects developed pneumonia throughout 
their illness. Another correlation was found between 
smoking and COVID pneumonia reported that 
69.2% of smokers developed COVID pneumonia 
during the study. Post-COVID pulmonary fibrosis was 
seen in 91.4% of subjects who developed COVID 
pneumonia in this study. Previous literature has also 
shown evidence of pulmonary fibrosis following 
COVID-19 pneumonia. In one study COVID survivors 
developed impaired diffusion capacity and restric-
tive ventilatory defects at the time of discharge8. 

In this study the link between thrombocytopenia 
and COVID pneumonia where 55% of subjects with 
thrombocytopenia developed COVID pneumonia. 
Another study in Wuhan, China also denoted a 
correlation between thrombocytopenia and 
increased mortality in COVID-19 patients with 72.7% 
of non-survivors developing thrombocytopenia10. 
Another meta-analysis of COVID-19 patients found 
that platelet count was decreased in patients with 
severe COVID-19 11,12. It was also observed in this 
study that there is a correlation between COVID-19 
infection and status of wealth. Thus, 52.9% of 
subjects who developed COVID pneumonia were 
among the wealthy men and 47.8% were highly 
educated. COVID has been called the “disease of 
the rich”. This correlation could be because upper-
classmen tend to socialize in big gatherings as com-
pared to middle and lower class13.

When we looked at the clinical manifestations, this 
study showed presentation with fever (65.1%), dry 
cough (91.6%), fatigue (100%), myalgia (60.2%), sore 
throat (63.9%). Nausea, vomiting, and diarrhea 
were seen in 59% of people. It was seen that some 
patients may advance to shortness of breath in the 
second week of their illness which may be accom-
panied by or progress to hypoxemia14. A study 
conducted in Wuhan found that earlier in the 
course of the disease symptoms included cough 

(76%), dyspnea (55%), fever (98%), myalgia or 
fatigue (44%) and diarrhea (3%). These studies show 
that the main clinical manifestations of Covid-19 
are fever (90% or more), cough (around75%) and 
dyspnea (up to 50%). A small but significant subset 
has gastrointestinal symptoms15. Despite the 
percentage of patients having gastrointestinal 
symptoms being small, it is significant and more 
attention has been paid to it since a case was 
reported in the USA, where SARS-CoV-2 RNA was 
first detected in the stool16. 

On January 29, 2020 laboratory reports of 1099 
confirmed COVID-19 patients from 522 hospitals in 30 
provinces in China were collected to conduct the 
largest cohort study to date which concluded that 
digestive symptoms such as, diarrhea and nausea or 
vomiting were seen in 42 (3.2%) and 55 (5%) patients 
respectively17. Pan et al., described the clinical 
characteristics of COVID-19 patients with digestive 
symptoms in Hubei, China. This report showed that 
amidst the 204 covid positive patients, the chief 
complaint in 99 (48.5%) patients was digestive symp-
toms. Those with GI symptoms presented with a range 
of manifestations that included abdominal pain 
(0.4%), vomiting (0.8%), anorexia (83.8%) and diarrhea 
(29.3%) 18. There have been multiple studies that imply 
that SARS-CoV-2 can be transmitted by the feral-oral 
route because it can be detected in the stool of 
COVID-19 patients19,20. Keeping note of the fact that 
one of the biggest problems in Pakistan is poor 
hygiene, could explain why there was a high report-
ing incidence of patients with gastrointestinal issues. 
There are cases where despite a negative pharynge-
al and sputum viral test, a positive fecal viral test has 
been reported21.

A few patients with COVID-19 may show vague 
neurological side effects, like confusion and head-
ache22. Other clinical manifestations include anos-
mia (57.8%) and ageusia (59%). Approximately 15% 
(15.3%, 488/3,191) of patients had ageusia or anos-
mia in the beginning phase of COVID-19. Accord-
ing to this study, ageusia or anosmia was essentially 
more common among females and younger 
individuals23. Also, another investigation in the US 
reported improvement at 74% of tainted patients, 
both olfactory and taste, that correlated with 
overall clinicalresolution24-25.

This study compared the clinical trajectory of 
patients in week 1 and week 2 and noted a signifi-
cant rise in the levels of LDH, ferritin and d-dimers, 
while there was a conspicuous decline in the levels 
of C-reactive protein. While this study showed a 
drop in CRP levels, previous studies consistently 
show an increase in CRP levels in severely ill patients. 
In a study conducted in Beijing, CRP levels 
increased by 65% and were significantly higher in 
the group of severe patients in comparison with 

patients in the mild group26-28. 

Specifically, the odds of the progression of hospital 
disease on admission were higher in not only high 
CRP and lower lymphocyte count but also old age. 
Furthermore, a study in COVID-19 patients of Wuhan 
suggested that one of the risk factors for the 
progression of the disease was CRP29. The rate of 
rising CRP values during the first seven days of hospi-
talization are good predictor of early ICU transfer. 
Furthermore, the correlation between CRP and LDH 
along with other inflammatory markers are sugges-
tive of a connection between tissue damage, state 
of infection, and direct prompt hospitalization30.

CONCLUSION
Hypoxic subjects showed an escalation in inflam-
matory markers such as CRP, Ferritin and D-dimers 
which declined the following week. Medical 
comorbidities mainly led to deaths. As COVID-19 
infection causes significant health threats like pneu-
monia, fibrosis , ARDS and mortality, early disease 
management is the key to boost cure rates hence 
prevent transmission and emergence of newer 
variants.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Figure 1 demonstrates prognostic markers such as 
62.3%, 69.2%, 80%, 47.8% of subjects who had Pneu-
monia were male, smokers, obese and highly 
educated respectively. 52.9% of participants who 
had pneumonia were among the rich people. Post 
covid fibrosis was seen in 91.4% of cases of covid 19 
pneumonia. Among all who had covid pneumonia, 
27.8% had thrombocytopenia, 33.3% had thrombo-
cytosis and out of subjects who did not have covid 
pneumonia, 72.2% had thrombocytopenia and 60% 
had thrombocytosis, results statistically significant 
(p-value 0.00) Statistically significant results were 
also seen with male gender, income >Rs 1 lac and 
graduated individuals when cross-tabulated with 
covid pneumonia.

DISCUSSION
The current study displayed a strong correlation 
between obesity and COVID pneumonia. 80% of 
obese subjects developed pneumonia throughout 
their illness. Another correlation was found between 
smoking and COVID pneumonia reported that 
69.2% of smokers developed COVID pneumonia 
during the study. Post-COVID pulmonary fibrosis was 
seen in 91.4% of subjects who developed COVID 
pneumonia in this study. Previous literature has also 
shown evidence of pulmonary fibrosis following 
COVID-19 pneumonia. In one study COVID survivors 
developed impaired diffusion capacity and restric-
tive ventilatory defects at the time of discharge8. 

In this study the link between thrombocytopenia 
and COVID pneumonia where 55% of subjects with 
thrombocytopenia developed COVID pneumonia. 
Another study in Wuhan, China also denoted a 
correlation between thrombocytopenia and 
increased mortality in COVID-19 patients with 72.7% 
of non-survivors developing thrombocytopenia10. 
Another meta-analysis of COVID-19 patients found 
that platelet count was decreased in patients with 
severe COVID-19 11,12. It was also observed in this 
study that there is a correlation between COVID-19 
infection and status of wealth. Thus, 52.9% of 
subjects who developed COVID pneumonia were 
among the wealthy men and 47.8% were highly 
educated. COVID has been called the “disease of 
the rich”. This correlation could be because upper-
classmen tend to socialize in big gatherings as com-
pared to middle and lower class13.

When we looked at the clinical manifestations, this 
study showed presentation with fever (65.1%), dry 
cough (91.6%), fatigue (100%), myalgia (60.2%), sore 
throat (63.9%). Nausea, vomiting, and diarrhea 
were seen in 59% of people. It was seen that some 
patients may advance to shortness of breath in the 
second week of their illness which may be accom-
panied by or progress to hypoxemia14. A study 
conducted in Wuhan found that earlier in the 
course of the disease symptoms included cough 

(76%), dyspnea (55%), fever (98%), myalgia or 
fatigue (44%) and diarrhea (3%). These studies show 
that the main clinical manifestations of Covid-19 
are fever (90% or more), cough (around75%) and 
dyspnea (up to 50%). A small but significant subset 
has gastrointestinal symptoms15. Despite the 
percentage of patients having gastrointestinal 
symptoms being small, it is significant and more 
attention has been paid to it since a case was 
reported in the USA, where SARS-CoV-2 RNA was 
first detected in the stool16. 

On January 29, 2020 laboratory reports of 1099 
confirmed COVID-19 patients from 522 hospitals in 30 
provinces in China were collected to conduct the 
largest cohort study to date which concluded that 
digestive symptoms such as, diarrhea and nausea or 
vomiting were seen in 42 (3.2%) and 55 (5%) patients 
respectively17. Pan et al., described the clinical 
characteristics of COVID-19 patients with digestive 
symptoms in Hubei, China. This report showed that 
amidst the 204 covid positive patients, the chief 
complaint in 99 (48.5%) patients was digestive symp-
toms. Those with GI symptoms presented with a range 
of manifestations that included abdominal pain 
(0.4%), vomiting (0.8%), anorexia (83.8%) and diarrhea 
(29.3%) 18. There have been multiple studies that imply 
that SARS-CoV-2 can be transmitted by the feral-oral 
route because it can be detected in the stool of 
COVID-19 patients19,20. Keeping note of the fact that 
one of the biggest problems in Pakistan is poor 
hygiene, could explain why there was a high report-
ing incidence of patients with gastrointestinal issues. 
There are cases where despite a negative pharynge-
al and sputum viral test, a positive fecal viral test has 
been reported21.

A few patients with COVID-19 may show vague 
neurological side effects, like confusion and head-
ache22. Other clinical manifestations include anos-
mia (57.8%) and ageusia (59%). Approximately 15% 
(15.3%, 488/3,191) of patients had ageusia or anos-
mia in the beginning phase of COVID-19. Accord-
ing to this study, ageusia or anosmia was essentially 
more common among females and younger 
individuals23. Also, another investigation in the US 
reported improvement at 74% of tainted patients, 
both olfactory and taste, that correlated with 
overall clinicalresolution24-25.

This study compared the clinical trajectory of 
patients in week 1 and week 2 and noted a signifi-
cant rise in the levels of LDH, ferritin and d-dimers, 
while there was a conspicuous decline in the levels 
of C-reactive protein. While this study showed a 
drop in CRP levels, previous studies consistently 
show an increase in CRP levels in severely ill patients. 
In a study conducted in Beijing, CRP levels 
increased by 65% and were significantly higher in 
the group of severe patients in comparison with 

patients in the mild group26-28. 

Specifically, the odds of the progression of hospital 
disease on admission were higher in not only high 
CRP and lower lymphocyte count but also old age. 
Furthermore, a study in COVID-19 patients of Wuhan 
suggested that one of the risk factors for the 
progression of the disease was CRP29. The rate of 
rising CRP values during the first seven days of hospi-
talization are good predictor of early ICU transfer. 
Furthermore, the correlation between CRP and LDH 
along with other inflammatory markers are sugges-
tive of a connection between tissue damage, state 
of infection, and direct prompt hospitalization30.

CONCLUSION
Hypoxic subjects showed an escalation in inflam-
matory markers such as CRP, Ferritin and D-dimers 
which declined the following week. Medical 
comorbidities mainly led to deaths. As COVID-19 
infection causes significant health threats like pneu-
monia, fibrosis , ARDS and mortality, early disease 
management is the key to boost cure rates hence 
prevent transmission and emergence of newer 
variants.
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