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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Abstract Objective This updated review aims to identify the effectiveness of dynamic neuro-
muscular stabilization (DNS) techniques in neurological conditions.
Method A literature search was carried out from 2013 to 2024 on PubMed, Google
Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
rehabilitation protocol of neurologically impaired patients and is beneficial in improv-
ing their health outcomes and overall quality of life. This review concludes that more
evidence is required in this area of research with good quality research and long follow-
up periods.
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Abstract Background Acute pancreatitis (AP) is an inflammation of the pancreas. The conser-
vative therapeutic options include enteral nutrition, antibiotics, and/or surgery.
Oxidative stress in AP has been pathologically linked with the systemic inflammatory
response. N-acetylcysteine (NAC), an antioxidant, attenuates oxidative stress-induced
cell injury and other potential pathological events in AP.
Objective This article evaluates the treatment outcome of NAC combined with
conventional therapy in AP patients and assesses the difference in the duration of
hospital stay between the NAC with conventional therapy group and the conventional
therapy group.
Materials and Methods This observational study was conducted in a tertiary care
hospital with 65 AP patients above 18 years of age. The effect of adding NAC with
conventional therapy (intravenous hydration 0.9% normal saline, pancreatin, optional
antibiotics) was assessed in patients by comparing serum amylase, lipase, Acute
Physiology and Chronic Health Examination (APACHE) II score, and Ranson’s score,
before and after therapy and the difference in duration of hospital stay was assessed
using the independent t-test.
Results Of the 65 AP patients, 62% (n¼ 40) were on conventional therapy and 38%
(n¼25) were on NAC alongwith conventional therapy. The difference inmean values of
reduced serum amylase between the two treatment groups indicates a significant
difference (p¼0.01). However, the variance in mean serum lipase values was statisti-
cally insignificant (p¼ 0.1). The mean scores of Ranson’s criteria showed no significant
difference between both groups (p¼ 0.4). There was a significant difference in APACHE
II severity scores after 24 (p¼0.04) and 48 hours (p¼0.01), respectively. Similarly, the
mean duration of hospital stay in both treatment groups was found to be statistically
insignificant (p¼ 0.4).
Conclusion Both treatment options, conventional therapy and NAC combined with
conventional therapy, resulted similar treatment outcomes for AP patients, with no
additional benefits observed.
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Abstract Objective This updated review aims to identify the effectiveness of dynamic neuro-
muscular stabilization (DNS) techniques in neurological conditions.
Method A literature search was carried out from 2013 to 2024 on PubMed, Google
Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
rehabilitation protocol of neurologically impaired patients and is beneficial in improv-
ing their health outcomes and overall quality of life. This review concludes that more
evidence is required in this area of research with good quality research and long follow-
up periods.
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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Introduction

Acute pancreatitis (AP) is a common clinical condition rang-
ing from mild self-limiting disease to severe necrotizing
pancreatitis with high mortality. The global incidence of
AP has increased over time, with an average annual percent-
age change from the 1960s to 2016 being 3.07%, and the
number of incident cases was 2.8 million. The incidence has
been varying considerably worldwide, with an increased
incidence among the elderly.1,2 The most commonly diag-
nosed types of AP include idiopathic, alcohol-related, and
gallstone/bile-related.3 Unlike severe pancreatitis, early AP
does notmanifest organ failure and pancreatic necrosis but if
persistent for>48hours can increase severity. Therefore,
precise prediction of the disease requires early addressing
and severity detection.4 Initial evaluation of AP is performed
by assessing serum lipase or amylase levels, along with liver
biochemistry. Severity assessments have been done using
different tools and scoring systems such as Ranson’s criteria,
revised Atlanta criteria for severity, BISAP (Bedside Index of
Severity in AP), and APACHE II (Acute Physiology and Chronic
Health Examination II), where the latter is said to be more
accurate in predicting the outcome of the disease after
48 hours, in at least 88% of the cases.3 Guidelines for manag-
ing AP include fluid resuscitation using Ringer’s lactate,
normal saline, and other intravenous fluids along with
analgesics and antiemetics, as the initial treatment.5 Anti-
biotics have been recommended for infected pancreatitis.
Other interventional surgeries include endoscopy, cholecys-
tectomy, etc., depending on the severity and etiology of AP.6

The pathophysiology of AP involves enzymatic activation in
pancreatic acinar cells, leading to inflammation and infiltra-
tion of proinflammatory factors and leukocytes into the
gland. This subsequently causes oxidative stress and cell
damage. NAC works by preventing the increase in cytosolic
Ca2þ concentration and reduce the accumulation of enzymes
in acinar cells during AP. It is an antioxidant capable of
restoring the levels of glutathione, the most important
cellular antioxidant. It also prevents oxidative free radicals’
production and therefore attenuates oxidative cell damage.
A meta-analysis of antioxidant treatment for AP reported a
reduction in patient complications.7 Since the therapeutic
effect of NAC in the management of AP has been underex-
plored, this study observes the treatment outcome of
NAC along with conventional therapy which is intravenous
hydration—0.9% normal saline, pancreatin, and optional
antibiotics.

Materials and Methods

This was a prospective observational study performed in the
department of gastroenterology of a tertiary care hospital for
a duration of 1 year from June 2020 to May 2021. The study
was approved by the Institutional Human Ethical Commit-
tee. A count of 65 AP patients above 18 years of agewas taken
in to study. Patients with chronic pancreatitis, pregnant
population, and pediatric population were excluded from
the study. Written informed consent was obtained from all

the patients. Demographic data, serum levels of amylase and
lipase, and duration of hospital stay were collected. Patients
were classified into two groups, those who received conven-
tional therapy (0.9% normal saline, pancreatin, and optional
antibiotics) and NAC with conventional therapy (NAC infu-
sion: 1 g/5mLþ25mL normal saline followed by oral tablet
of 600mg twice a day). The effect of NAC with conventional
therapy over conventional therapy was assessed in AP
patients by comparing serum amylase (normal range: 40–
140 U/L) and serum lipase (normal range: 10–140 U/L). Also,
severity and mortality assessment were assessed using
APACHE II score and Ranson’s score, before and after therapy.
APACHE II score, which proves to be the best in predicting the
severity of the disease and prognosis, consists of 14 param-
eters and is used here in analyzing mortality score in the
treatment groups. Ranson’s score, a standard predictor of
outcome in AP patients, is unique in assessing 11 parameters
and is also used in the study for disease severity and
mortality assessment. Both the scores are opted for their
difference in their parameters assessed and for their speci-
ficity and sensitivity.

Either minimization or prolongation in duration of hos-
pital stay was assessed in both treatment groups. The signif-
icance of outcomes in the management of AP with NAC as an
add-onwas assessed by an independent t-test for the p-value
of 0.05 and confidence interval at 95%, by using SPSS version
26 as a statistical tool.

Results

Of the total population, themajority of the patient weremale
(93%, n¼60) followed by female (7%, n¼5). A maximum
number of patients were in the age group of 40 to 49 (27.6%).
Among the participants 54% were diagnosed as an idiopathic
AP, 25% were alcohol-related, and 15.50% were gallstone-
induced (biliary pancreatitis). A count of 40 (62%) were
receiving conventional therapy and 25 (38%) were receiving
NAC along with conventional therapy.

Assessment of Biochemical Parameters
The mean values of serum amylase and serum lipase were
calculated at two different time points; one at baseline, at
the time of initiation of treatment for AP, and other after
24 hours of treatment. The mean values of serum amylase
observed at baseline of patientswere 292U/L in conventional
therapy and 225 U/L in NAC with conventional therapy.
These mean values were decreased to 163 and 144 U/L,
respectively, after 24 hours of treatment in both groups.
The serum amylase values were greatly reduced in conven-
tional therapy (129 U/L) compared with NAC with conven-
tional therapy (81 U/L). The difference in mean values of
reduced serum amylase between these two groups showed
that there is a significant difference in both the treatment
groups (p¼0.01).

The baseline mean serum lipase values were observed to
be 266 U/L in conventional therapy and 230 U/L in NAC with
conventional therapy. It was found to be decreased in both
treatment groups as 167 and 179 U/L, respectively. From the
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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Anemia is the most common health problem all over the
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Laboratory investigations such as the complete blood
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past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
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RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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differencebetween themean serum lipase values obtained, it
was found that serum lipase values were decreased at a
greater level in conventional therapy (99 U/L) comparedwith
NAC with conventional therapy (65 U/L) and was found to be
statistically insignificant (p¼0.1). Clinically, both amylase
and lipase values reduced in a similar way in both the groups
which showed almost identical outcome. This is mentioned
in ►Table 1.

Assessment of Severity Scores
Ranson’s score was analyzed by obtaining the mean mortality
rate values at the time of admission and it was 0.6 in both
conventional therapy and NAC with conventional therapy.
After 24hours of treatment, the mean score values were 0.4
in conventional therapy and 0.5 in NAC with conventional
therapywhich shows0.2 and0.1 differencebetween themean
scores in both treatment groups, respectively. This result did
not show any significant difference (p¼0.4). The mortality
score based on Ranson’s criteria is approximately similar in
both treatment groups, the addition of NACwith conventional
therapy does not show any changes in the score.

The mean value of APACHE II severity score was 2 at the
time of admission in both treatment groups. After 24hours it
was found to be 1.2 in conventional therapy and 1.8 in NAC
with conventional therapy, and after 48hours it was 0.8 in
conventional therapy and 1.6 in NAC with conventional
therapy. There was a significant difference in this severity

score between the groups after 24 (p¼0.04) and 48hours
(p¼0.01), respectively. The severity score was greatly
reduced in conventional therapy after 24 and 48hours.
This is mentioned in ►Table 2.

Assessment of Duration of Hospital Stay
The mean duration of hospital stay in the conventional
therapy (5.9�2) was more or less similar, when compared
with the NACþ conventional therapy (6.0�4) andwas found
to be statistically insignificant (p¼0.4). This reveal adding
NAC with conventional therapy neither prolongs nor short-
ens the duration of hospital stay.

Assessment of Etiological Factors
Besides overall outcome of the treatment in all AP patients
the effect of NAC was also specifically assessed on the
idiopathic and alcohol-induced AP patients using the same
abovementioned parameters, to check, does the varied etio-
logical factors in the development of AP has any relation in
the outcome of treatment by adding NAC with conventional
therapy. In idiopathic AP patients, the APACHE II scores for
both conventional and NAC with conventional therapy had
showed a similar outcome following to the 24 (p¼0.04)
and 48hours (0.001) of the treatment. This is mentioned
in ►Table 3. Similarly, in alcohol-induced AP patients, it was
found that the APACHE II scores, serum amylase, and
serum lipase values at admission and after therapy had no

Table 1 Assessment of biochemical parameters

Biochemical
parameters

Time points Conventional
therapy (mean)

NAC with conventional
therapy (mean)

p-Value

Amylase At admission 292 225 0.1

After therapy 163 144 0.1

Mean difference 129 81 0.01a

Lipase At admission 266 230 0.2

After therapy 167 179 0.2

Mean difference 99 65 0.1

Abbreviation: NAC, N-acetylcysteine.
aIndicates significance at p<0.05.

Table 2 Severity assessment of patients using Ranson’s criteria and APACHE II

Severity parameters Time points Conventional
therapy (mean)

NAC with conventional
therapy (mean)

p-Value

Ranson’s criteria At admission 0.6 0.6 0.5

After therapy 0.4 0.5 0.2

Mean difference 0.2 0.1 0.4

APACHE II At admission 2 2 0.3

After 24 hours of therapy 1.2 1.8 0.04a

After 48 hours of therapy 0.8 1.6 0.01a

Mean difference 1.2 0.4 0.1

Abbreviations: APACHE II, Acute Physiology and Chronic Health Examination II; NAC, N-acetylcysteine.
aIndicates significance at p<0.05.
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findings and provide sufficient evidence to support our
hypothesis.

Limitations

Our study has limited sample size, thereby posing challenges
in assessing the efficacy of NAC when administered along
with conventional therapy. Specifically, within the idiopathic
and alcoholic subgroups, this combined treatment regimen
showed no statistically significant outcomes compared with
conventional therapy alone, attributable in part to the
restricted number of participants (n¼25) who received
NAC alongside conventional therapy. A more expansive
sample size and an interventional study are imperative to
support thehypothesis of this study. However, the absence of
recent research that supports our hypothesis complicates the
acquisition of relevant scholarly works.

Conclusion

In this study, both treatment options, conventional therapy
and NAC with conventional therapy, demonstrated similar
treatment outcomes for AP patients. This indicates that
adding NAC to conventional therapy does not provide any
additional benefits in treating AP. Additionally, in both
idiopathic and alcohol-induced AP patients, NAC with con-
ventional therapy showed treatment outcomes similar to
conventional therapy alone. This suggests that the underly-
ing cause of AP does not significantly influence treatment
outcomes. Considering the potential benefits of NAC as an
effective antioxidant supplement, we recommend conduct-
ing further studies with larger populations to confirm this
hypothesis.
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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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significant difference in the outcome of NAC with conven-
tional therapy compared with conventional therapy. It is
evident that the etiological factor does not showany remark-
able changes in influencing the treatment outcome. This is
mentioned in ►Table 4.

Discussion

A randomized, double-blind, placebo-controlled trial by
Siriwardena et al,8 revealed that there was no difference in
APACHE II scores between active and placebo therapy during
the first 7 days of treatment, indicating no variance in
mortality rates. Similarly, the assessment of mortality rates
in AP patients with APACHE II scores showed comparable
outcomes after 24 and 48hours of treatment with conven-
tional therapy as well as NAC combined with conventional
therapy.

In addition to the APACHE II score, we also evaluated serum
amylase, serum lipase, and Ranson’s criteria at admission and
after24hours of treatment, revealingno significantdifferences

between the two treatment groups. Furthermore,we separate-
ly examined the impact of NAC onpatientswith idiopathic and
alcohol-induced AP. Our findings indicate that NAC combined
with conventional therapy did not exhibit any significant
effects comparedwith conventional therapyalone inour study.
However, there is a lack of human studies supporting these
findings, underscoring the necessity for further similar inves-
tigations to substantiate the effectiveness of NAC as an adjunct
to conventional therapy in AP patients.

A study conducted by Sateesh et al9 demonstrated
reduced oxidative stress and an enhanced antioxidant status
in AP patients when clinically assessed. Antioxidant supple-
mentationmay potentially reduce hospital stay duration and
complication rates in AP patients, but further validation
through larger clinical trials is necessary to confirm this
hypothesis. However, in our study, the duration of hospital
stays did not exhibit any significant differences. It is note-
worthy that most of the referenced studies are clinical trials,
while our observational study also has a smaller sample size,
indicating the need for a larger sample size to strengthen our

Table 3 Treatment outcomes among idiopathic acute pancreatitis patients

Parameters Time points Conventional therapy NAC with conventional therapy p-Value

Amylase (U/L) At admission 292 226 0.1

After therapy 163 144 0.1

Lipase (U/L) At admission 266 230 0.2

After therapy 166 179 0.2

Ranson’s At admission 0.6 0.6 0.5

After 24 hours 0.4 0.5 0.2

APACHE II At admission 2.3 2 0.3

After 24 hours 1.2 2 0.04a

After 48 hours 1 2 0.007a

Durationof hospital stay (mean� SD,d) 7�12 6�7 0.2

Abbreviations: APACHE II, Acute Physiology and Chronic Health Examination II; NAC, N-acetylcysteine.
aIndicates significance at p<0.05.

Table 4 Treatment outcomes among alcohol-induced acute pancreatitis patients

Parameters Time points Conventional therapy NAC with conventional therapy p-Value

Amylase At admission 360 126 0.01a

After therapy 176 114 0.01a

Lipase At admission 283 178 0.04a

After therapy 178 158 0.3

Ranson’s At admission 0.9 0.6 0.3

After 24 hours 0.4 0.4 0.3

APACHE II At admission 2.2 2 0.8

After 24 hours 1 2 0.1

After 48 hours 0.6 2 0.05a

Duration of hospital stay (mean�
SD, d)

6�10 7� 5 0.4

Abbreviations: APACHE II, Acute Physiology and Chronic Health Examination II; NAC, N-acetylcysteine.
aIndicates significance at p<0.05.
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Introduction

Acute pancreatitis (AP) is a common clinical condition rang-
ing from mild self-limiting disease to severe necrotizing
pancreatitis with high mortality. The global incidence of
AP has increased over time, with an average annual percent-
age change from the 1960s to 2016 being 3.07%, and the
number of incident cases was 2.8 million. The incidence has
been varying considerably worldwide, with an increased
incidence among the elderly.1,2 The most commonly diag-
nosed types of AP include idiopathic, alcohol-related, and
gallstone/bile-related.3 Unlike severe pancreatitis, early AP
does notmanifest organ failure and pancreatic necrosis but if
persistent for>48hours can increase severity. Therefore,
precise prediction of the disease requires early addressing
and severity detection.4 Initial evaluation of AP is performed
by assessing serum lipase or amylase levels, along with liver
biochemistry. Severity assessments have been done using
different tools and scoring systems such as Ranson’s criteria,
revised Atlanta criteria for severity, BISAP (Bedside Index of
Severity in AP), and APACHE II (Acute Physiology and Chronic
Health Examination II), where the latter is said to be more
accurate in predicting the outcome of the disease after
48 hours, in at least 88% of the cases.3 Guidelines for manag-
ing AP include fluid resuscitation using Ringer’s lactate,
normal saline, and other intravenous fluids along with
analgesics and antiemetics, as the initial treatment.5 Anti-
biotics have been recommended for infected pancreatitis.
Other interventional surgeries include endoscopy, cholecys-
tectomy, etc., depending on the severity and etiology of AP.6

The pathophysiology of AP involves enzymatic activation in
pancreatic acinar cells, leading to inflammation and infiltra-
tion of proinflammatory factors and leukocytes into the
gland. This subsequently causes oxidative stress and cell
damage. NAC works by preventing the increase in cytosolic
Ca2þ concentration and reduce the accumulation of enzymes
in acinar cells during AP. It is an antioxidant capable of
restoring the levels of glutathione, the most important
cellular antioxidant. It also prevents oxidative free radicals’
production and therefore attenuates oxidative cell damage.
A meta-analysis of antioxidant treatment for AP reported a
reduction in patient complications.7 Since the therapeutic
effect of NAC in the management of AP has been underex-
plored, this study observes the treatment outcome of
NAC along with conventional therapy which is intravenous
hydration—0.9% normal saline, pancreatin, and optional
antibiotics.

Materials and Methods

This was a prospective observational study performed in the
department of gastroenterology of a tertiary care hospital for
a duration of 1 year from June 2020 to May 2021. The study
was approved by the Institutional Human Ethical Commit-
tee. A count of 65 AP patients above 18 years of agewas taken
in to study. Patients with chronic pancreatitis, pregnant
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the study. Written informed consent was obtained from all

the patients. Demographic data, serum levels of amylase and
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were classified into two groups, those who received conven-
tional therapy (0.9% normal saline, pancreatin, and optional
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patients by comparing serum amylase (normal range: 40–
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induced (biliary pancreatitis). A count of 40 (62%) were
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Assessment of Biochemical Parameters
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calculated at two different time points; one at baseline, at
the time of initiation of treatment for AP, and other after
24 hours of treatment. The mean values of serum amylase
observed at baseline of patientswere 292U/L in conventional
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respectively, after 24 hours of treatment in both groups.
The serum amylase values were greatly reduced in conven-
tional therapy (129 U/L) compared with NAC with conven-
tional therapy (81 U/L). The difference in mean values of
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groups (p¼0.01).

The baseline mean serum lipase values were observed to
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conventional therapy. It was found to be decreased in both
treatment groups as 167 and 179 U/L, respectively. From the
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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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findings and provide sufficient evidence to support our
hypothesis.

Limitations

Our study has limited sample size, thereby posing challenges
in assessing the efficacy of NAC when administered along
with conventional therapy. Specifically, within the idiopathic
and alcoholic subgroups, this combined treatment regimen
showed no statistically significant outcomes compared with
conventional therapy alone, attributable in part to the
restricted number of participants (n¼25) who received
NAC alongside conventional therapy. A more expansive
sample size and an interventional study are imperative to
support thehypothesis of this study. However, the absence of
recent research that supports our hypothesis complicates the
acquisition of relevant scholarly works.

Conclusion

In this study, both treatment options, conventional therapy
and NAC with conventional therapy, demonstrated similar
treatment outcomes for AP patients. This indicates that
adding NAC to conventional therapy does not provide any
additional benefits in treating AP. Additionally, in both
idiopathic and alcohol-induced AP patients, NAC with con-
ventional therapy showed treatment outcomes similar to
conventional therapy alone. This suggests that the underly-
ing cause of AP does not significantly influence treatment
outcomes. Considering the potential benefits of NAC as an
effective antioxidant supplement, we recommend conduct-
ing further studies with larger populations to confirm this
hypothesis.

Declaration
The study was performed in accordance with the Decla-
ration of Helsinki.

Informed Consent
Obtained from all the study participants.

Ethical Approval
The study obtained Human Ethics permission from the
Institutional Human Ethical Committee. The approval
date and number are March 29, 2019, and IHEC # 106,
respectively.

Conflict of Interest
None declared.

Acknowledgment
The authors are grateful to the lord almighty. The authors
are also grateful to PSG Hospitals, the Department of
Pharmacy Practice, and the Department of Gastroenterol-
ogy for the facilities provided to carry out the study.

References
1 Sharma S, Salim M, Gothwal S. Acute pancreatitis- incidence,

prevalence, morbidity, and mortality. Indian J Basic Appl Med Res
2017;6(03):545–548

2 Meher S, Rath S, Sharma R, et al. Pathophysiologyof oxidative stress
and antioxidant therapy in acute pancreatitis. I. Mol BiomarkDiagn
2015;6:6

3 Mukherjee D, Bhakta S, Lahiry S, Sinha R. Demographic profile of
acute pancreatitis in Eastern India: a single centre experience.
Asian J Med Sci 2017;8(06):24–29

4 Pallisera A, Adel F, Ramia JM. Classifications of acute pancreatitis:
to Atlanta and beyond. Eur J Med 2014;9(04):543–549

5 Jha PK, Chandran R, Pradeep J, Kumari S. A clinical study of risk
factors of acute pancreatitis in tertiary care center in North India.
Int Surg J 2017;4(06):1878–1883

6 Zhang XP, Li ZJ, Zhang J. Inflammatory mediators and microcircu-
latory disturbance in acute pancreatitis. Hepatobiliary Pancreat
Dis Int 2009;8(04):351–357

7 Jeurnink SM, Nijs MM, Prins HAB, Greving JP, Siersema PD.
Antioxidants as a treatment for acute pancreatitis: a meta-
analysis. Pancreatology 2015;15(03):203–208

8 Siriwardena AK, Mason JM, Balachandra S, et al. Randomised,
double blind, placebo controlled trial of intravenous antioxidant
(n-acetylcysteine, selenium, vitamin C) therapy in severe acute
pancreatitis. Gut 2007;56(10):1439–1444

9 Sateesh J, Bhardwaj P, Singh N, Saraya A. Effect of antioxidant
therapy on hospital stay and complications in patients with early
acute pancreatitis: a randomised controlled trial. Trop Gastro-
enterol 2009;30(04):201–206

Journal of Health and Allied SciencesNU © 2024. The Author(s).

Assessment of NAC in the treatment of AP Velusamy et al.

findings and provide sufficient evidence to support our
hypothesis.

Limitations

Our study has limited sample size, thereby posing challenges
in assessing the efficacy of NAC when administered along
with conventional therapy. Specifically, within the idiopathic
and alcoholic subgroups, this combined treatment regimen
showed no statistically significant outcomes compared with
conventional therapy alone, attributable in part to the
restricted number of participants (n¼25) who received
NAC alongside conventional therapy. A more expansive
sample size and an interventional study are imperative to
support thehypothesis of this study. However, the absence of
recent research that supports our hypothesis complicates the
acquisition of relevant scholarly works.

Conclusion

In this study, both treatment options, conventional therapy
and NAC with conventional therapy, demonstrated similar
treatment outcomes for AP patients. This indicates that
adding NAC to conventional therapy does not provide any
additional benefits in treating AP. Additionally, in both
idiopathic and alcohol-induced AP patients, NAC with con-
ventional therapy showed treatment outcomes similar to
conventional therapy alone. This suggests that the underly-
ing cause of AP does not significantly influence treatment
outcomes. Considering the potential benefits of NAC as an
effective antioxidant supplement, we recommend conduct-
ing further studies with larger populations to confirm this
hypothesis.

Declaration
The study was performed in accordance with the Decla-
ration of Helsinki.

Informed Consent
Obtained from all the study participants.

Ethical Approval
The study obtained Human Ethics permission from the
Institutional Human Ethical Committee. The approval
date and number are March 29, 2019, and IHEC # 106,
respectively.

Conflict of Interest
None declared.

Acknowledgment
The authors are grateful to the lord almighty. The authors
are also grateful to PSG Hospitals, the Department of
Pharmacy Practice, and the Department of Gastroenterol-
ogy for the facilities provided to carry out the study.

References
1 Sharma S, Salim M, Gothwal S. Acute pancreatitis- incidence,

prevalence, morbidity, and mortality. Indian J Basic Appl Med Res
2017;6(03):545–548

2 Meher S, Rath S, Sharma R, et al. Pathophysiologyof oxidative stress
and antioxidant therapy in acute pancreatitis. I. Mol BiomarkDiagn
2015;6:6

3 Mukherjee D, Bhakta S, Lahiry S, Sinha R. Demographic profile of
acute pancreatitis in Eastern India: a single centre experience.
Asian J Med Sci 2017;8(06):24–29

4 Pallisera A, Adel F, Ramia JM. Classifications of acute pancreatitis:
to Atlanta and beyond. Eur J Med 2014;9(04):543–549

5 Jha PK, Chandran R, Pradeep J, Kumari S. A clinical study of risk
factors of acute pancreatitis in tertiary care center in North India.
Int Surg J 2017;4(06):1878–1883

6 Zhang XP, Li ZJ, Zhang J. Inflammatory mediators and microcircu-
latory disturbance in acute pancreatitis. Hepatobiliary Pancreat
Dis Int 2009;8(04):351–357

7 Jeurnink SM, Nijs MM, Prins HAB, Greving JP, Siersema PD.
Antioxidants as a treatment for acute pancreatitis: a meta-
analysis. Pancreatology 2015;15(03):203–208

8 Siriwardena AK, Mason JM, Balachandra S, et al. Randomised,
double blind, placebo controlled trial of intravenous antioxidant
(n-acetylcysteine, selenium, vitamin C) therapy in severe acute
pancreatitis. Gut 2007;56(10):1439–1444

9 Sateesh J, Bhardwaj P, Singh N, Saraya A. Effect of antioxidant
therapy on hospital stay and complications in patients with early
acute pancreatitis: a randomised controlled trial. Trop Gastro-
enterol 2009;30(04):201–206

Journal of Health and Allied SciencesNU © 2024. The Author(s).

Assessment of NAC in the treatment of AP Velusamy et al.


