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ABSTRACT

Background: Neuropathy is a common complication in diabetic patients with clinical manifestations 
of feet and hands paresthesia, pain in the lower legs, and a burning sensation in the soles. A wide 
variety of medications are used for diabetic neuropathy with varying degrees of pain relief reported. 
The study objective was to compare the efficacy of duloxetine versus pregabalin for pain relief of 
neuropathy in diabetics. 

Methods: The study was a six-week, single-blind, Randomized Controlled Trial conducted at HBS 
Medical and Dental College and Hospital in Islamabad.  Patients were randomly designated to 
either of the groups (A or B) with 50 participants in each group. Group A received 150mg of 
pregabalin twice a day while group B received 60mg of duloxetine once a day. Pain relief was the 
primary outcome which was considered as a ≥ 50% decrease in pain score on the Visual Analog 
Scale at 6 weeks from baseline.

Results: A total of 100 diabetic patients were registered in the study. The mean age in groups A&B 
was 48.36 and 50.56 (SD± 6.64) years respectively. The majority of the study population were males 
39 (78%) and 42 (84%) in both groups. A total of 66% (n=33) in Group A and 74% (n=37) of the patients 
in Group B achieved pain relief. A comparison of the pain relief achieved between the two groups 
showed no statistical significance (p-value 0.383). 

Conclusion: The study revealed that duloxetine and pregabalin are both efficacious in terms of pain 
relief for diabetic neuropathy in our population.
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INTRODUCTION
Diabetic neuropathy is the most common of the 
various complications of diabetes, affecting 
approximately 30% of people with diabetes1. 
Clinical manifestations include paresthesia and pain 
in the lower limbs (mostly feet) and rarely the hands. 
The pain is dull, achy, and worsens at night. Symp-
toms also include burning sensations in the soles of 
the feet and wide-based abnormal gait2.

In diabetics, the pathogenesis of pain is multifactorial. 
It takes into account metabolic derangements such 
as hyperglycemia, impaired glucose tolerance, dyslip-
idemia, oxidative and nitrosative stress, growth factor 
deficiencies, microvascular insufficiency, and autoim-
mune damage to nerve fibers3. In routine practice, the 
diagnosis of neuropathy related to diabetes is estab-
lished on history and examination4. The primary aim of 
the pharmacological intervention is to achieve pain 
relief 5. Older agents like the tricyclic anti-depressant 
amitriptyline have been used for many years while 
recent times have seen the advent of innovative 
groups like SNRI (Serotonin and Norepinephrine 
reuptake inhibitors) (duloxetine) or anticonvulsants 
(pregabalin, gabapentin)6. Despite the options, one of 
the main deficiencies in the management of diabetic 
neuropathy is the relative dearth of comparative 
research. 

Duloxetine belongs to the group serotonin and 
norepinephrine reuptake inhibitors (SNRI). It is permit-
ted by the US Food and Drug Administration (FDA) 
for the management of painful neuropathy associ-
ated with diabetes at a dose of 60 mg once daily7. 
Effective pain relief was achieved in 59% of patients 
treated with duloxetine in one clinical trial8. Duloxe-
tine is recommended by NICE (National Institute of 
Health and Care Excellence) guidelines as a first-line 
treatment for painful neuropathy associated with 
diabetes and pregabalin as a second-line agent9. 
Pregabalin is also FDA-approved for diabetic 
neuropathy10. It is an anticonvulsant that binds to the 
α2-δ subunit of the Ca++ channel and relieves pain 
by reducing the discharge of norepinephrine and 
substance P. In one study comparing pregabalin in 
a dosage of 300 mg OD (Once daily) with placebo, 
pain relief was seen in 29.1% of patients11. American 
Academy of Neurology considers pregabalin as the 
first line and all other treatment options as a second 
line12.

There is inadequate data on the efficacy of duloxe-
tine and pregabalin in residents. Moreover, to our 
knowledge, no study has compared the two agents 
directly in our settings. The purpose of this study was 
to compare the effectiveness of duloxetine with 
pregabalin for pain relief of neuropathy in diabetics 
so that the preferable treatment for this common 
disorder could be highlighted.

METHODS
Our study which was a six-month, single-blind, RCT 
was carried out at the Diabetic Clinic of HBS (Hazrat 
Bari Sarkar) Medical and Dental College and Hospi-
tal Islamabad from 15 January 2023 to 15 July 2023 
after ethical approval from the hospital’s ethical 
review committee with reference number 
EC18/169,15thOCT 2022. The study enrolled patients 
aged between 18-65 years of either gender, who 
had diabetes for at least five years and clinical man-
ifestations of neuropathy for the last six months. 
Neuropathy was diagnosed based on history and 
examination. These included symptoms of pain, 
numbness, paresthesia, tingling, and burning in the 
feet and/or hands. Patients with co-morbid neuro-
logical conditions, critical medical conditions as well 
as pregnant and lactating females were excluded.
  
Randomization was done by lottery method and 
patients were allocated either to Group A or Group 
B (pregabalin or duloxetine respectively). Group A 
was prescribed 150mg of pregabalin twice daily 
and Group B was given 60mg of duloxetine once a 
day. Subjects were seen for a minimum of 3 visits: an 
initial enrollment visit (screening and randomization) 
and scheduled visits at the 3rd and 6th week of treat-
ment. Visual Analog Scale (VAS) was utilized to track 
pain. It is a validated, subjective scale to measure 
pain where scores are documented by noting on a 
10 cm line which denotes a scale starting from “0 as 
no pain” to “10 as worst pain”. VAS scores were 
recorded at baseline and then after 6 weeks of 
treatment for both groups. 

The demographic and clinical data were collected 
using a properly designed proforma. The data was 
then entered into version 25.0 of SPSS to be 
analyzed. Frequency and percentages were calcu-
lated for categorical variables while mean and 
standard deviation were calculated for continuous 
variables. The t-test was applied to assess the com-
parison of the dissimilarity in pain scores in the two 
groups with a p-value of ≤0.05 deemed significant. 
Effect modifiers were controlled by stratification. 

RESULTS
A total of 100 patients participated in the study and 
they were randomized equally in either group 
consisting of 50 patients each. All the patients com-
pleted the six-week trial and there were no drop-
outs. A majority of the participants were males 81 
(81%). The mean age was calculated to be 49.46 
years (SD± 6.64). The mean duration of diabetes in 
these patients was 12.81 years with a Standard 
deviation (SD ± 1.45). The baseline demographics of 
the two groups are given in Table 1.

DISCUSSION
The most prevalent NAFLD and liver illnesses are 
becoming global public health concern13. The 
NAFLD (steatosis hepatic and NAFL) and steatohep-
atitis (NASH), which are both characterized by 
fibrosis, hepatocyte lobular inflammation, and 
ballooning may proceed with cirrhosis and, in rare 
cases, hepatocellular carcinoma14.

Diabetes and NAFLD development are both 
correlated risk factors for obesity and physical 
inactivity. According to several studies, the preva-
lence of NAFLD in people with TIIDM ranges roughly 
between 34 and 94%15. If a person has NAFLD, their 
chance of acquiring diabetes is about five times 
higher. The insulin resistance, hepatic triglyceride 
(TG) dyslipidemia factors buildup in NAFLD and a 
faulty B-cell in TIIDM may all contribute to the link 
between NAFLD and type II diabetes16. Patients with 
TIIDM showed a higher chance of advanced liver 
disease development, such as hepatocellular carci-
noma, fibrosis, and cirrhosis as compared to healthy 

people17. The role of diabetologists is crucial in 
identifying type II diabetes patients with higher 
NAFLD complications. But, thanks to recent 
advancements in the diagnosis of NAFLD and 
various phase III trials for NASH-specific therapies, an 
evolved caring plan is initiated for integrated multi-
disciplinary controls in such matters18.

The NAFLD prevalence in type II diabetes patients 
and its relationship to the resistance of insulin were 
assessed in 2017, and it was found that 45% of 
patients with NAFLD showed higher rates leading to 
central obesity (as determined by waist-hip ratio, 
BMI, and waist circumference), higher triglyceride 
and HbA1c levels19. As a result, among TIIDM 
patients, insulin resistance and the occurrence of 
NAFLD appear to be associated20.  Higher NAFLD 
statistics were discovered in the current investiga-
tion, however, BMI had no significant effect. 

This study compromised the results in agreement 
with a cross-sectional study that evaluated NAFLD 

prevalence and identified predictive factors related 
to NAFLD among South Asian Pakistani patients with 
Metabolic Syndrome (MS) and type II DM. The prev-
alence of NAFLD overall was 72.4%, and it was 
greater in patients with dyslipidemia, obesity, and 
HTN21. While higher values were observed among 
males than females. In this group, people with type II 
diabetes and metabolic syndrome, NAFLD preva-
lence was higher. Additionally, it was discovered 
that the growing MS components were linked with 
larger NAFLD risks, in addition to the fact that NAFLD 
was highly connected with MS22. 

Similar to one previous study, this study established 
NAFLD prevalence and pinpointed risk factors in 
type II DM patients with NAFLD. In NAFLD individuals 
with Type II DM, obesity and high liver enzymes, 
triglycerides, and cholesterol are considerably 
elevated. It emphasizes the significance of routine 
lipid profiles and liver function testing in individuals 
with type II diabetes, who must be closely monitored 
for liver consequences and NAFLD23.  

Another local study was utilized to ascertain NAFLD 
prevalence in type II diabetes patients present at 
Jinnah Postgraduate Medical Centre, Karachi, 
Pakistan. The study had 120 participants with type II 
diabetes in total. They were split into two groups, 
one with fatty livers and the other without, and 
further assessed using measurements of liver func-
tion tests, body mass index, lipid profile, and HbA1c. 
On ultrasonography, 73 (60.8%) of the 120 patients 
had fatty liver24. While, in comparison with non-fatty 
liver groups, the fatty liver group showed higher 
levels of HBA1c, BMI, AST, GGT, alkaline phospha-
tase, LDL, ALT, triglycerides, total cholesterol, and 
decline of HDL levels25.

Although this study showed a higher NAFLD preva-
lence in type II DM patients, lack of early screening, 
available resources for non-invasive investigations, 
and the cost of diagnostic scanning are the main 
limitations for proper diagnosis and management of 
these patients. Therefore, the author would recom-
mend carrying out a multicenter study with a large 
sample size for more accurate results.

CONCLUSION
NAFLD was present in 64% of cases with type II 
diabetes mellitus. Early detection, diagnosis, and 
treatment are essential to lower the risk of NAFLD 
and the consequences linked to it. Mortality and 
morbidity among type II diabetic individuals can be 
greatly decreased by lowering NAFLD. Future 
research advancements in the diagnosis of NAFLD 
and various phase III trials for NASH-specific thera-
pies will evolve the caring plan with initiation for 
integrated multidisciplinary controls in diabetes 
mellitus.
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The mean pain score was calculated for the 
patients at baseline and then at the endpoint after 
6 weeks of treatment. The mean score on the VAS at 
baseline for the sample was 6.83 (SD± .697) while the 

mean score for the participants after the clinical trial 
was 4.52 (SD± .588). The details of the mean scores 
on VAS for the two groups at baseline and 6 weeks 
are given in Table 2. 

Pain relief was the primary outcome of the study. 
The primary outcome was defined as a drop in the 
VAS score of >50% at six weeks from that at the 
baseline. A total of 66% (n=33) in Group A and 74% 

(n=37) of the patients in Group B achieved pain 
relief. A comparison of the percentage of pain relief 
achieved between the two groups showed no 
statistical significance (p-value 0.383). Figure 1

Table 1: Baseline Demographics of the group A and B.  
Variables Group A Group B

Gender

n (%)

Female 39 (78.0%) 42 (84.0%)

Male 11 (22.0%) 8 (16.0%)

Age     

Mean (±SD)

48.36 (±7.108) 50.56 (±6.172)

Duration Of Diabetes     

Mean (±SD)

11.16 (±.766) 14.46 (±1.313)

Medication Received Pregabalin

150mg x BD

Duloxetine

60mg x OD

Table 2: Pain scores on the Visual Analog Scale (VAS) at baseline, week 3, and week 6 in both groups. 

Figure 1: Comparison of the percentage of pain relief in the two groups.

 *t-test applied to compare the pain scores of two groups

Mean ± SD GROUP A GROUP B OVERALL

VAS Pain score (at baseline) 6.44 ± .929 7.22 ± .465 6.83 ± .697

VAS Pain score (at 3 weeks) 5.38+-.428 6.50+_.576 5.94+-.502

VAS Pain score (at 6 weeks) 4.00 ± .606 5.04 ± .570 4.52 ± .588

DISCUSSION
The most prevalent NAFLD and liver illnesses are 
becoming global public health concern13. The 
NAFLD (steatosis hepatic and NAFL) and steatohep-
atitis (NASH), which are both characterized by 
fibrosis, hepatocyte lobular inflammation, and 
ballooning may proceed with cirrhosis and, in rare 
cases, hepatocellular carcinoma14.

Diabetes and NAFLD development are both 
correlated risk factors for obesity and physical 
inactivity. According to several studies, the preva-
lence of NAFLD in people with TIIDM ranges roughly 
between 34 and 94%15. If a person has NAFLD, their 
chance of acquiring diabetes is about five times 
higher. The insulin resistance, hepatic triglyceride 
(TG) dyslipidemia factors buildup in NAFLD and a 
faulty B-cell in TIIDM may all contribute to the link 
between NAFLD and type II diabetes16. Patients with 
TIIDM showed a higher chance of advanced liver 
disease development, such as hepatocellular carci-
noma, fibrosis, and cirrhosis as compared to healthy 

people17. The role of diabetologists is crucial in 
identifying type II diabetes patients with higher 
NAFLD complications. But, thanks to recent 
advancements in the diagnosis of NAFLD and 
various phase III trials for NASH-specific therapies, an 
evolved caring plan is initiated for integrated multi-
disciplinary controls in such matters18.

The NAFLD prevalence in type II diabetes patients 
and its relationship to the resistance of insulin were 
assessed in 2017, and it was found that 45% of 
patients with NAFLD showed higher rates leading to 
central obesity (as determined by waist-hip ratio, 
BMI, and waist circumference), higher triglyceride 
and HbA1c levels19. As a result, among TIIDM 
patients, insulin resistance and the occurrence of 
NAFLD appear to be associated20.  Higher NAFLD 
statistics were discovered in the current investiga-
tion, however, BMI had no significant effect. 

This study compromised the results in agreement 
with a cross-sectional study that evaluated NAFLD 

prevalence and identified predictive factors related 
to NAFLD among South Asian Pakistani patients with 
Metabolic Syndrome (MS) and type II DM. The prev-
alence of NAFLD overall was 72.4%, and it was 
greater in patients with dyslipidemia, obesity, and 
HTN21. While higher values were observed among 
males than females. In this group, people with type II 
diabetes and metabolic syndrome, NAFLD preva-
lence was higher. Additionally, it was discovered 
that the growing MS components were linked with 
larger NAFLD risks, in addition to the fact that NAFLD 
was highly connected with MS22. 

Similar to one previous study, this study established 
NAFLD prevalence and pinpointed risk factors in 
type II DM patients with NAFLD. In NAFLD individuals 
with Type II DM, obesity and high liver enzymes, 
triglycerides, and cholesterol are considerably 
elevated. It emphasizes the significance of routine 
lipid profiles and liver function testing in individuals 
with type II diabetes, who must be closely monitored 
for liver consequences and NAFLD23.  

Another local study was utilized to ascertain NAFLD 
prevalence in type II diabetes patients present at 
Jinnah Postgraduate Medical Centre, Karachi, 
Pakistan. The study had 120 participants with type II 
diabetes in total. They were split into two groups, 
one with fatty livers and the other without, and 
further assessed using measurements of liver func-
tion tests, body mass index, lipid profile, and HbA1c. 
On ultrasonography, 73 (60.8%) of the 120 patients 
had fatty liver24. While, in comparison with non-fatty 
liver groups, the fatty liver group showed higher 
levels of HBA1c, BMI, AST, GGT, alkaline phospha-
tase, LDL, ALT, triglycerides, total cholesterol, and 
decline of HDL levels25.

Although this study showed a higher NAFLD preva-
lence in type II DM patients, lack of early screening, 
available resources for non-invasive investigations, 
and the cost of diagnostic scanning are the main 
limitations for proper diagnosis and management of 
these patients. Therefore, the author would recom-
mend carrying out a multicenter study with a large 
sample size for more accurate results.

CONCLUSION
NAFLD was present in 64% of cases with type II 
diabetes mellitus. Early detection, diagnosis, and 
treatment are essential to lower the risk of NAFLD 
and the consequences linked to it. Mortality and 
morbidity among type II diabetic individuals can be 
greatly decreased by lowering NAFLD. Future 
research advancements in the diagnosis of NAFLD 
and various phase III trials for NASH-specific thera-
pies will evolve the caring plan with initiation for 
integrated multidisciplinary controls in diabetes 
mellitus.
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Few adverse effects were noted in the study though 
not statistically significant as shown in table 3. Some 
important to note was increased somnolence in the 
pregabalin group in 4 (8%) patients as compared to 

the duloxetine group, only 1 (2%) patient. 4 (8%) 
patients reported GI disturbances like vomiting and 
constipation in the Duloxetine group as compared 
to only 2 (4%) in the pregabalin group.

DISCUSSION
One of the troubling and common complications of 
diabetes mellitus is the development of neuropa-
thy13. It disrupts the quality of life of many diabetic 
patients and also burdens the health system. Newer 
medications are constantly undergoing trials for the 
relief of neuropathic pain in diabetics and many are 
now FDA-approved. Duloxetine which is an SSNRI. is 
one of these novel medications that is quite effec-
tive with a good safety profile14.

Diabetes mellitus is prevalent in adults aged 20 years 
or above in the US at around 12.9%. Moreover, the 
prevalence of impaired BSF (blood sugar fasting) is 
25.7%, and impaired glucose tolerance is 13.8%. This 
predicts that more than 40% of adults aged >20 
years have either diabetes mellitus or pre-diabetes, 
and this prevalence is on the rise15. Around 25% of 
diabetic patients suffer from symmetrical peripheral 
neuropathy and 7.5% to 24% of diabetics suffer from 
neuropathic pain16. On average 56% of type 1 
diabetics and 41% of type 2 diabetics develop 
neuropathy in their lifetime, with diabetics having an 
incidence of 2% to develop symmetrical neuropa-
thy annually17. The global epidemic of type 2 diabe-
tes mellitus will eventually lead to a greater number 
of people being affected by peripheral neuropathic 
pain due to diabetes18.

Tricyclic anti-depressants (TCAs) and selective 
serotonin reuptake inhibitors (SSRIs) have long been 
used primarily for painful peripheral neuropathy 
linked with diabetes19. They have been effective in 
some patients with milder pain according to many 
clinical trials20. The side effects of TCAs and SSRIs are 
troubling. They include gastrointestinal disturbances 
namely nausea, constipation, and diarrhea. They 
also include problems with sleep and sexual func-
tion making these medications difficult to take for 
longer duration21.

In contrast to TCAs and SSRIs, duloxetine hydrochlo-
ride and pregabalin are found to be more effective 
in pain relief in diabetic neuropathy with a better 
safety profile, making them more feasible to take for 
longer periods. Both drugs are approved by the FDA 
(Food & Drug Administration). Duloxetine is also 
effective in certain other disorders like depression, 
anxiety, and fibromyalgia22,23. In our study, the mean 
+ standard deviation of the age of patients in the 
Pregabalin and Duloxetine groups were 48.36+7.10 
and 50.56+6.17 respectively. In a similar study, the 
age of patients in the Pregabalin group was 
55.44+9.7 and for Duloxetine was 58.48+8.8 respec-
tively24.

In a study, it was found that the frequency and 
percentages of male and female patients in the 
Pregabalin group were 32(61%) and 20(38.4%) 
respectively. Whereas the frequency and percent-
ages of male and female patients in the Duloxetine 
group were 27(54%) and 23(46%) respectively25. In 
our study, the frequency and percentages of male 
patients in both groups were 39 (78.0%) and 42 
(84.0%), and the frequency and percentages of 
female patients were 11 (22.0%) and 08(16.0%) 
respectively25. Devi et al in their study explained the 
mean and standard deviation (SD) that was 
estimated for pain (VAS) at baseline. In their study, 
Pregabalin was found as 64.9+18.9 in terms of VAS 
score at baseline. For the Duloxetine group, the 
mean and standard deviation for the VAS score was 
57.1+ 16.125. Similarly, in our study, the mean pain 
(VAS) in the Pregabalin and duloxetine groups at 
baseline was 6.44+0.92 and 7.22+0.46 respectively. 

Some limitations of our study were a smaller sample 
size or group and a localized study area. Involving 
more people belonging to different geographical 
locations and social circles would make the study 
more superior.

Table 3: Frequency of side effects experienced in both the study groups (n = 100).
Adverse Event Duloxetine n (%) Pregabalin n (%)

Sedation 1 (2%) 4 (8%)

Loss of appetite 1 (2%) 1 (2%)

Pedal Edema NA 2 (4%)

Postural Hypotension 3 (6%) NA

Sexual dysfunction NA 1 (2%)

GI Disturbances 4 (8%) 2 (4%)

CONCLUSION
In conclusion, data from our study reveals that both 
duloxetine and pregabalin are effective therapies 
for pain relief in painful diabetic neuropathy as 
evidenced by the VAS pain score in both groups A 
and B after 3 and 6 weeks of treatment duration. 
Treatment with duloxetine gave slightly better pain 
relief than pregabalin for this disabling complication 
of diabetes according to our study, though not 
statistically significant as also seen in previous 
studies. The adverse effects of both therapies were 
minimal. 

ACKNOWLEDGMENTS
I like to acknowledge the hospital staff and doctors 
for their immense contribution.

CONFLICT OF INTEREST
All the authors at this moment declare that there is 
no conflict of interest.

ETHICAL APPROVAL
Ethical Approval was obtained from HBS General 
Hospital with reference number EC18/169,15thOCT 
2022.

PATIENT CONSENT
Informed consent was obtained from the patient 
before enrolling in the study.

AUTHORS CONTRIBUTION
HR: Major contribution in writing the manuscript, NZ: 
Major contribution in writing the manuscript, AZ: 
Major contribution in writing the manuscript, HS: 
Major contribution in writing the manuscript, MT: 
Data Collection and Analysis, AB: Formal Analysis 
and Editing.

REFERENCES
1. Feldman EL, Callaghan BC, Pop-Busui R, Zochodne 
DW, Wright DE, Bennett DL, Bril V, Russell JW, Viswana-
than V. Diabetic neuropathy. Nat Rev Dis Primers. 
2019;5(1):41. doi: 10.1038/s41572-019-0092-1. 
2. Frier BM, Fisher M. Diabetes mellitus. In: Colledge NR, 
Walker BR, Ralston SH (Editors). David's principles and 
practice of Medicine. 21sted.New Delhi:  Elsevier 
Limited 2010; 796-834.
3. Akhtar S, Hassan F, Saqlain SR, Ali A, Hussain S. The 
prevalence of peripheral neuropathy among the 
patients with diabetes in Pakistan: a systematic review 
and meta-analysis. Sci Rep. 2023;13(1):11744. doi: 
10.1038/s41598-023-39037-1. 
4. Castelli G, Desai KM, Cantone RE. Peripheral 
Neuropathy: Evaluation and Differential Diagnosis. Am 
Fam Physician. 2020;102(12):732-739. 
5. Tesfaye S. Advances in the management of diabetic 
peripheral neuropathy. Curr Opin Support Palliat Care. 
2009;3(2):136-143. doi: 10.1097/SPC.0b013e32832b7df5. 
6. Tesfaye S, Boulton AJ, Dickenson AH. Mechanisms and 
management of diabetic painful distal symmetrical 

polyneuropathy. Diabetes Care. 2013;36(9):2456-2465. 
doi: 10.2337/dc12-1964. 
7. Wright A, Luedtke KE, Vandenberg C. Duloxetine in 
the treatment of chronic pain due to fibromyalgia and 
diabetic neuropathy. J Pain Res. 2010; 4:1-10. doi: 
10.2147/JPR.S12866.
8. Kaur H, Hota D, Bhansali A, Dutta P, Bansal D, 
Chakrabarti A. A comparative evaluation of amitripty-
line and duloxetine in painful diabetic neuropathy: a 
randomized, double-blind, cross-over clinical trial. Diabe-
tes Care. 2011;34(4):818-822. doi: 10.2337/dc10-1793.
9. NICE Clinical Guideline 96: Neuropathic Pain. The 
pharmacological management of neuropathic pain 
in adults in non-specialist settings.2010.
10. Wu CS, Huang YJ, Ko YC, Lee CH. Efficacy and 
safety of duloxetine in painful diabetic peripheral 
neuropathy: a systematic review and meta-analysis of 
randomized controlled trials. Syst Rev. 2023;12(1):53. 
doi: 10.1186/s13643-023-02185-6. 
11. Satoh J, Yagihashi S, Baba M, Suzuki M, Arakawa A, 
Yoshiyama T, Shoji S. Efficacy and safety of pregabalin for 
treating neuropathic pain associated with diabetic 
peripheral neuropathy: a 14 week, randomized, 
double-blind, placebo-controlled trial. Diabet Med. 2011 
Jan;28(1):109-116. doi: 10.1111/j.1464-5491.2010.03152.x.
12. Bril V, England J, Franklin GM, Backonja M, Cohen J, 
Del Toro D, Feldman E, Iverson DJ, Perkins B, Russell JW, 
Zochodne D; American Academy of Neurology; Ameri-
can Association of Neuromuscular and Electrodiagnos-
tic Medicine; American Academy of Physical Medicine 
and Rehabilitation. Evidence-based guideline: 
Treatment of painful diabetic neuropathy: report of the 
American Academy of Neurology, the American Associ-
ation of Neuromuscular and Electrodiagnostic Medicine, 
and the American Academy of Physical Medicine and 
Rehabilitation. Neurology. 2011;76(20):1758-1765. doi: 
10.1212/WNL.0b013e3182166ebe.
13. Vinik A. The approach to the management of the 
patient with neuropathic pain. J Clin Endocrinol Metab. 
2010;95(11):4802-4811. doi: 10.1210/jc.2010-0892. 
14. Armstrong DG, Chappell AS, Le TK, Kajdasz DK, 
Backonja M, D'Souza DN, Russell JM. Duloxetine for the 
management of diabetic peripheral neuropathic pain: 
evaluation of functional outcomes. Pain Med. 
2007;8(5):410-418. doi: 10.1111/j.1526-4637.2007.00276.x. 
15. Schreiber AK, Nones CF, Reis RC, Chichorro JG, 
Cunha JM. Diabetic neuropathic pain: Physiopatholo-
gy and treatment. World J Diabetes. 2015;6(3):432-444. 
doi: 10.4239/wjd.v6.i3.432.
16. Pritchett YL, McCarberg BH, Watkin JG, Robinson MJ. 
Duloxetine for the management of diabetic peripheral 
neuropathic pain: response profile. Pain Med. 
2007;8(5):397-409. doi: 10.1111/j.1526-4637.2007.00305.x.
17. Whitmyer VG, Dunner DL, Kornstein SG, Meyers AL, 
Mallinckrodt CH, Wohlreich MM, Gonzales JS, Greist 
JH. A comparison of initial duloxetine dosing strategies 
in patients with major depressive disorder. J Clin Psychi-
atry. 2007;68(12):1921-1930. doi: 10.4088/jcp.v68n1213. 
18. Skljarevski V, Zhang S, Iyengar S, D'Souza D, Alaka K, 
Chappell A, Wernicke J. Efficacy of Duloxetine in 

Patients with Chronic Pain Conditions. Curr Drug ther. 
2011;6(4):296-303. doi: 10.2174/157488511798109592. 
19. Yang H, Sloan G, Ye Y, Wang S, Duan B, Tesfaye S, 
Gao L. New Perspective in Diabetic Neuropathy: From 
the Periphery to the Brain, a Call for Early Detection, 
and Precision Medicine. Front Endocrinol (Lausanne). 
2020; 10:929. doi: 10.3389/fendo.2019.00929.
20. Shahid W, Kumar R, Shaikh A, Kumar S, Jameel R, 
Fareed S. Comparison of the Efficacy of Duloxetine and 
Pregabalin in Pain Relief Associated with Diabetic 
Neuropathy. Cureus. 2019;11(7):e5293. doi: 10.7759/cu-
reus.5293.
21. Sultan A, Gaskell H, Derry S, Moore RA. Duloxetine 
for painful diabetic neuropathy and fibromyalgia 
pain: systematic review of randomised trials. BMC 
Neurol. 2008; 8:29. doi: 10.1186/1471-2377-8-29.
22. Wernicke JF, Wang F, Pritchett YL, Smith TR, Raskin J, 
D'Souza DN, Iyengar S, Chappell AS. An open-label 
52-week clinical extension comparing duloxetine with 
routine care in patients with diabetic peripheral neuro-
pathic pain. Pain Med. 2007;8(6):503-513. doi: 

10.1111/j.1526-4637.2006.00258 x.
23. Shaheen A, Alam SM, Ahmad A, Khan M. Clinical 
efficacy and tolerability of Gabapentinoids with 
current prescription patterns in patients with Neuro-
pathic pain. Pak J Med Sci. 2019;35(6):1505-1510. doi: 
10.12669/pjms.35.6.652. 
24. Devi P, Madhu K, Ganapathy B, Sarma G, John L, Kulkar-
ni C. Evaluation of efficacy and safety of gabapentin, 
duloxetine, and pregabalin in patients with painful diabetic 
peripheral neuropathy. Indian J Pharmacol. 2012;44(1) 
:51-56. doi: 10.4103/0253-7613.91867.
25. Tanenberg RJ, Irving GA, Risser RC, Ahl J, Robinson 
MJ, Skljarevski V, Malcolm SK. Duloxetine, pregabalin, 
and duloxetine plus gabapentin for diabetic peripheral 
neuropathic pain management in patients with inade-
quate pain response to gabapentin: an open-label, 
randomized, noninferiority comparison. Mayo Clin Proc. 
2011;86(7):615-626. doi: 10.4065/mcp.2010.0681.

DISCUSSION
The most prevalent NAFLD and liver illnesses are 
becoming global public health concern13. The 
NAFLD (steatosis hepatic and NAFL) and steatohep-
atitis (NASH), which are both characterized by 
fibrosis, hepatocyte lobular inflammation, and 
ballooning may proceed with cirrhosis and, in rare 
cases, hepatocellular carcinoma14.

Diabetes and NAFLD development are both 
correlated risk factors for obesity and physical 
inactivity. According to several studies, the preva-
lence of NAFLD in people with TIIDM ranges roughly 
between 34 and 94%15. If a person has NAFLD, their 
chance of acquiring diabetes is about five times 
higher. The insulin resistance, hepatic triglyceride 
(TG) dyslipidemia factors buildup in NAFLD and a 
faulty B-cell in TIIDM may all contribute to the link 
between NAFLD and type II diabetes16. Patients with 
TIIDM showed a higher chance of advanced liver 
disease development, such as hepatocellular carci-
noma, fibrosis, and cirrhosis as compared to healthy 

people17. The role of diabetologists is crucial in 
identifying type II diabetes patients with higher 
NAFLD complications. But, thanks to recent 
advancements in the diagnosis of NAFLD and 
various phase III trials for NASH-specific therapies, an 
evolved caring plan is initiated for integrated multi-
disciplinary controls in such matters18.

The NAFLD prevalence in type II diabetes patients 
and its relationship to the resistance of insulin were 
assessed in 2017, and it was found that 45% of 
patients with NAFLD showed higher rates leading to 
central obesity (as determined by waist-hip ratio, 
BMI, and waist circumference), higher triglyceride 
and HbA1c levels19. As a result, among TIIDM 
patients, insulin resistance and the occurrence of 
NAFLD appear to be associated20.  Higher NAFLD 
statistics were discovered in the current investiga-
tion, however, BMI had no significant effect. 

This study compromised the results in agreement 
with a cross-sectional study that evaluated NAFLD 

prevalence and identified predictive factors related 
to NAFLD among South Asian Pakistani patients with 
Metabolic Syndrome (MS) and type II DM. The prev-
alence of NAFLD overall was 72.4%, and it was 
greater in patients with dyslipidemia, obesity, and 
HTN21. While higher values were observed among 
males than females. In this group, people with type II 
diabetes and metabolic syndrome, NAFLD preva-
lence was higher. Additionally, it was discovered 
that the growing MS components were linked with 
larger NAFLD risks, in addition to the fact that NAFLD 
was highly connected with MS22. 

Similar to one previous study, this study established 
NAFLD prevalence and pinpointed risk factors in 
type II DM patients with NAFLD. In NAFLD individuals 
with Type II DM, obesity and high liver enzymes, 
triglycerides, and cholesterol are considerably 
elevated. It emphasizes the significance of routine 
lipid profiles and liver function testing in individuals 
with type II diabetes, who must be closely monitored 
for liver consequences and NAFLD23.  

Another local study was utilized to ascertain NAFLD 
prevalence in type II diabetes patients present at 
Jinnah Postgraduate Medical Centre, Karachi, 
Pakistan. The study had 120 participants with type II 
diabetes in total. They were split into two groups, 
one with fatty livers and the other without, and 
further assessed using measurements of liver func-
tion tests, body mass index, lipid profile, and HbA1c. 
On ultrasonography, 73 (60.8%) of the 120 patients 
had fatty liver24. While, in comparison with non-fatty 
liver groups, the fatty liver group showed higher 
levels of HBA1c, BMI, AST, GGT, alkaline phospha-
tase, LDL, ALT, triglycerides, total cholesterol, and 
decline of HDL levels25.

Although this study showed a higher NAFLD preva-
lence in type II DM patients, lack of early screening, 
available resources for non-invasive investigations, 
and the cost of diagnostic scanning are the main 
limitations for proper diagnosis and management of 
these patients. Therefore, the author would recom-
mend carrying out a multicenter study with a large 
sample size for more accurate results.

CONCLUSION
NAFLD was present in 64% of cases with type II 
diabetes mellitus. Early detection, diagnosis, and 
treatment are essential to lower the risk of NAFLD 
and the consequences linked to it. Mortality and 
morbidity among type II diabetic individuals can be 
greatly decreased by lowering NAFLD. Future 
research advancements in the diagnosis of NAFLD 
and various phase III trials for NASH-specific thera-
pies will evolve the caring plan with initiation for 
integrated multidisciplinary controls in diabetes 
mellitus.
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DISCUSSION
One of the troubling and common complications of 
diabetes mellitus is the development of neuropa-
thy13. It disrupts the quality of life of many diabetic 
patients and also burdens the health system. Newer 
medications are constantly undergoing trials for the 
relief of neuropathic pain in diabetics and many are 
now FDA-approved. Duloxetine which is an SSNRI. is 
one of these novel medications that is quite effec-
tive with a good safety profile14.

Diabetes mellitus is prevalent in adults aged 20 years 
or above in the US at around 12.9%. Moreover, the 
prevalence of impaired BSF (blood sugar fasting) is 
25.7%, and impaired glucose tolerance is 13.8%. This 
predicts that more than 40% of adults aged >20 
years have either diabetes mellitus or pre-diabetes, 
and this prevalence is on the rise15. Around 25% of 
diabetic patients suffer from symmetrical peripheral 
neuropathy and 7.5% to 24% of diabetics suffer from 
neuropathic pain16. On average 56% of type 1 
diabetics and 41% of type 2 diabetics develop 
neuropathy in their lifetime, with diabetics having an 
incidence of 2% to develop symmetrical neuropa-
thy annually17. The global epidemic of type 2 diabe-
tes mellitus will eventually lead to a greater number 
of people being affected by peripheral neuropathic 
pain due to diabetes18.

Tricyclic anti-depressants (TCAs) and selective 
serotonin reuptake inhibitors (SSRIs) have long been 
used primarily for painful peripheral neuropathy 
linked with diabetes19. They have been effective in 
some patients with milder pain according to many 
clinical trials20. The side effects of TCAs and SSRIs are 
troubling. They include gastrointestinal disturbances 
namely nausea, constipation, and diarrhea. They 
also include problems with sleep and sexual func-
tion making these medications difficult to take for 
longer duration21.

In contrast to TCAs and SSRIs, duloxetine hydrochlo-
ride and pregabalin are found to be more effective 
in pain relief in diabetic neuropathy with a better 
safety profile, making them more feasible to take for 
longer periods. Both drugs are approved by the FDA 
(Food & Drug Administration). Duloxetine is also 
effective in certain other disorders like depression, 
anxiety, and fibromyalgia22,23. In our study, the mean 
+ standard deviation of the age of patients in the 
Pregabalin and Duloxetine groups were 48.36+7.10 
and 50.56+6.17 respectively. In a similar study, the 
age of patients in the Pregabalin group was 
55.44+9.7 and for Duloxetine was 58.48+8.8 respec-
tively24.

In a study, it was found that the frequency and 
percentages of male and female patients in the 
Pregabalin group were 32(61%) and 20(38.4%) 
respectively. Whereas the frequency and percent-
ages of male and female patients in the Duloxetine 
group were 27(54%) and 23(46%) respectively25. In 
our study, the frequency and percentages of male 
patients in both groups were 39 (78.0%) and 42 
(84.0%), and the frequency and percentages of 
female patients were 11 (22.0%) and 08(16.0%) 
respectively25. Devi et al in their study explained the 
mean and standard deviation (SD) that was 
estimated for pain (VAS) at baseline. In their study, 
Pregabalin was found as 64.9+18.9 in terms of VAS 
score at baseline. For the Duloxetine group, the 
mean and standard deviation for the VAS score was 
57.1+ 16.125. Similarly, in our study, the mean pain 
(VAS) in the Pregabalin and duloxetine groups at 
baseline was 6.44+0.92 and 7.22+0.46 respectively. 

Some limitations of our study were a smaller sample 
size or group and a localized study area. Involving 
more people belonging to different geographical 
locations and social circles would make the study 
more superior.

CONCLUSION
In conclusion, data from our study reveals that both 
duloxetine and pregabalin are effective therapies 
for pain relief in painful diabetic neuropathy as 
evidenced by the VAS pain score in both groups A 
and B after 3 and 6 weeks of treatment duration. 
Treatment with duloxetine gave slightly better pain 
relief than pregabalin for this disabling complication 
of diabetes according to our study, though not 
statistically significant as also seen in previous 
studies. The adverse effects of both therapies were 
minimal. 
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DISCUSSION
The most prevalent NAFLD and liver illnesses are 
becoming global public health concern13. The 
NAFLD (steatosis hepatic and NAFL) and steatohep-
atitis (NASH), which are both characterized by 
fibrosis, hepatocyte lobular inflammation, and 
ballooning may proceed with cirrhosis and, in rare 
cases, hepatocellular carcinoma14.

Diabetes and NAFLD development are both 
correlated risk factors for obesity and physical 
inactivity. According to several studies, the preva-
lence of NAFLD in people with TIIDM ranges roughly 
between 34 and 94%15. If a person has NAFLD, their 
chance of acquiring diabetes is about five times 
higher. The insulin resistance, hepatic triglyceride 
(TG) dyslipidemia factors buildup in NAFLD and a 
faulty B-cell in TIIDM may all contribute to the link 
between NAFLD and type II diabetes16. Patients with 
TIIDM showed a higher chance of advanced liver 
disease development, such as hepatocellular carci-
noma, fibrosis, and cirrhosis as compared to healthy 

people17. The role of diabetologists is crucial in 
identifying type II diabetes patients with higher 
NAFLD complications. But, thanks to recent 
advancements in the diagnosis of NAFLD and 
various phase III trials for NASH-specific therapies, an 
evolved caring plan is initiated for integrated multi-
disciplinary controls in such matters18.

The NAFLD prevalence in type II diabetes patients 
and its relationship to the resistance of insulin were 
assessed in 2017, and it was found that 45% of 
patients with NAFLD showed higher rates leading to 
central obesity (as determined by waist-hip ratio, 
BMI, and waist circumference), higher triglyceride 
and HbA1c levels19. As a result, among TIIDM 
patients, insulin resistance and the occurrence of 
NAFLD appear to be associated20.  Higher NAFLD 
statistics were discovered in the current investiga-
tion, however, BMI had no significant effect. 

This study compromised the results in agreement 
with a cross-sectional study that evaluated NAFLD 

prevalence and identified predictive factors related 
to NAFLD among South Asian Pakistani patients with 
Metabolic Syndrome (MS) and type II DM. The prev-
alence of NAFLD overall was 72.4%, and it was 
greater in patients with dyslipidemia, obesity, and 
HTN21. While higher values were observed among 
males than females. In this group, people with type II 
diabetes and metabolic syndrome, NAFLD preva-
lence was higher. Additionally, it was discovered 
that the growing MS components were linked with 
larger NAFLD risks, in addition to the fact that NAFLD 
was highly connected with MS22. 

Similar to one previous study, this study established 
NAFLD prevalence and pinpointed risk factors in 
type II DM patients with NAFLD. In NAFLD individuals 
with Type II DM, obesity and high liver enzymes, 
triglycerides, and cholesterol are considerably 
elevated. It emphasizes the significance of routine 
lipid profiles and liver function testing in individuals 
with type II diabetes, who must be closely monitored 
for liver consequences and NAFLD23.  

Another local study was utilized to ascertain NAFLD 
prevalence in type II diabetes patients present at 
Jinnah Postgraduate Medical Centre, Karachi, 
Pakistan. The study had 120 participants with type II 
diabetes in total. They were split into two groups, 
one with fatty livers and the other without, and 
further assessed using measurements of liver func-
tion tests, body mass index, lipid profile, and HbA1c. 
On ultrasonography, 73 (60.8%) of the 120 patients 
had fatty liver24. While, in comparison with non-fatty 
liver groups, the fatty liver group showed higher 
levels of HBA1c, BMI, AST, GGT, alkaline phospha-
tase, LDL, ALT, triglycerides, total cholesterol, and 
decline of HDL levels25.

Although this study showed a higher NAFLD preva-
lence in type II DM patients, lack of early screening, 
available resources for non-invasive investigations, 
and the cost of diagnostic scanning are the main 
limitations for proper diagnosis and management of 
these patients. Therefore, the author would recom-
mend carrying out a multicenter study with a large 
sample size for more accurate results.

CONCLUSION
NAFLD was present in 64% of cases with type II 
diabetes mellitus. Early detection, diagnosis, and 
treatment are essential to lower the risk of NAFLD 
and the consequences linked to it. Mortality and 
morbidity among type II diabetic individuals can be 
greatly decreased by lowering NAFLD. Future 
research advancements in the diagnosis of NAFLD 
and various phase III trials for NASH-specific thera-
pies will evolve the caring plan with initiation for 
integrated multidisciplinary controls in diabetes 
mellitus.
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DISCUSSION
One of the troubling and common complications of 
diabetes mellitus is the development of neuropa-
thy13. It disrupts the quality of life of many diabetic 
patients and also burdens the health system. Newer 
medications are constantly undergoing trials for the 
relief of neuropathic pain in diabetics and many are 
now FDA-approved. Duloxetine which is an SSNRI. is 
one of these novel medications that is quite effec-
tive with a good safety profile14.

Diabetes mellitus is prevalent in adults aged 20 years 
or above in the US at around 12.9%. Moreover, the 
prevalence of impaired BSF (blood sugar fasting) is 
25.7%, and impaired glucose tolerance is 13.8%. This 
predicts that more than 40% of adults aged >20 
years have either diabetes mellitus or pre-diabetes, 
and this prevalence is on the rise15. Around 25% of 
diabetic patients suffer from symmetrical peripheral 
neuropathy and 7.5% to 24% of diabetics suffer from 
neuropathic pain16. On average 56% of type 1 
diabetics and 41% of type 2 diabetics develop 
neuropathy in their lifetime, with diabetics having an 
incidence of 2% to develop symmetrical neuropa-
thy annually17. The global epidemic of type 2 diabe-
tes mellitus will eventually lead to a greater number 
of people being affected by peripheral neuropathic 
pain due to diabetes18.

Tricyclic anti-depressants (TCAs) and selective 
serotonin reuptake inhibitors (SSRIs) have long been 
used primarily for painful peripheral neuropathy 
linked with diabetes19. They have been effective in 
some patients with milder pain according to many 
clinical trials20. The side effects of TCAs and SSRIs are 
troubling. They include gastrointestinal disturbances 
namely nausea, constipation, and diarrhea. They 
also include problems with sleep and sexual func-
tion making these medications difficult to take for 
longer duration21.

In contrast to TCAs and SSRIs, duloxetine hydrochlo-
ride and pregabalin are found to be more effective 
in pain relief in diabetic neuropathy with a better 
safety profile, making them more feasible to take for 
longer periods. Both drugs are approved by the FDA 
(Food & Drug Administration). Duloxetine is also 
effective in certain other disorders like depression, 
anxiety, and fibromyalgia22,23. In our study, the mean 
+ standard deviation of the age of patients in the 
Pregabalin and Duloxetine groups were 48.36+7.10 
and 50.56+6.17 respectively. In a similar study, the 
age of patients in the Pregabalin group was 
55.44+9.7 and for Duloxetine was 58.48+8.8 respec-
tively24.

In a study, it was found that the frequency and 
percentages of male and female patients in the 
Pregabalin group were 32(61%) and 20(38.4%) 
respectively. Whereas the frequency and percent-
ages of male and female patients in the Duloxetine 
group were 27(54%) and 23(46%) respectively25. In 
our study, the frequency and percentages of male 
patients in both groups were 39 (78.0%) and 42 
(84.0%), and the frequency and percentages of 
female patients were 11 (22.0%) and 08(16.0%) 
respectively25. Devi et al in their study explained the 
mean and standard deviation (SD) that was 
estimated for pain (VAS) at baseline. In their study, 
Pregabalin was found as 64.9+18.9 in terms of VAS 
score at baseline. For the Duloxetine group, the 
mean and standard deviation for the VAS score was 
57.1+ 16.125. Similarly, in our study, the mean pain 
(VAS) in the Pregabalin and duloxetine groups at 
baseline was 6.44+0.92 and 7.22+0.46 respectively. 

Some limitations of our study were a smaller sample 
size or group and a localized study area. Involving 
more people belonging to different geographical 
locations and social circles would make the study 
more superior.

CONCLUSION
In conclusion, data from our study reveals that both 
duloxetine and pregabalin are effective therapies 
for pain relief in painful diabetic neuropathy as 
evidenced by the VAS pain score in both groups A 
and B after 3 and 6 weeks of treatment duration. 
Treatment with duloxetine gave slightly better pain 
relief than pregabalin for this disabling complication 
of diabetes according to our study, though not 
statistically significant as also seen in previous 
studies. The adverse effects of both therapies were 
minimal. 
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DISCUSSION
The most prevalent NAFLD and liver illnesses are 
becoming global public health concern13. The 
NAFLD (steatosis hepatic and NAFL) and steatohep-
atitis (NASH), which are both characterized by 
fibrosis, hepatocyte lobular inflammation, and 
ballooning may proceed with cirrhosis and, in rare 
cases, hepatocellular carcinoma14.

Diabetes and NAFLD development are both 
correlated risk factors for obesity and physical 
inactivity. According to several studies, the preva-
lence of NAFLD in people with TIIDM ranges roughly 
between 34 and 94%15. If a person has NAFLD, their 
chance of acquiring diabetes is about five times 
higher. The insulin resistance, hepatic triglyceride 
(TG) dyslipidemia factors buildup in NAFLD and a 
faulty B-cell in TIIDM may all contribute to the link 
between NAFLD and type II diabetes16. Patients with 
TIIDM showed a higher chance of advanced liver 
disease development, such as hepatocellular carci-
noma, fibrosis, and cirrhosis as compared to healthy 

people17. The role of diabetologists is crucial in 
identifying type II diabetes patients with higher 
NAFLD complications. But, thanks to recent 
advancements in the diagnosis of NAFLD and 
various phase III trials for NASH-specific therapies, an 
evolved caring plan is initiated for integrated multi-
disciplinary controls in such matters18.

The NAFLD prevalence in type II diabetes patients 
and its relationship to the resistance of insulin were 
assessed in 2017, and it was found that 45% of 
patients with NAFLD showed higher rates leading to 
central obesity (as determined by waist-hip ratio, 
BMI, and waist circumference), higher triglyceride 
and HbA1c levels19. As a result, among TIIDM 
patients, insulin resistance and the occurrence of 
NAFLD appear to be associated20.  Higher NAFLD 
statistics were discovered in the current investiga-
tion, however, BMI had no significant effect. 

This study compromised the results in agreement 
with a cross-sectional study that evaluated NAFLD 

prevalence and identified predictive factors related 
to NAFLD among South Asian Pakistani patients with 
Metabolic Syndrome (MS) and type II DM. The prev-
alence of NAFLD overall was 72.4%, and it was 
greater in patients with dyslipidemia, obesity, and 
HTN21. While higher values were observed among 
males than females. In this group, people with type II 
diabetes and metabolic syndrome, NAFLD preva-
lence was higher. Additionally, it was discovered 
that the growing MS components were linked with 
larger NAFLD risks, in addition to the fact that NAFLD 
was highly connected with MS22. 

Similar to one previous study, this study established 
NAFLD prevalence and pinpointed risk factors in 
type II DM patients with NAFLD. In NAFLD individuals 
with Type II DM, obesity and high liver enzymes, 
triglycerides, and cholesterol are considerably 
elevated. It emphasizes the significance of routine 
lipid profiles and liver function testing in individuals 
with type II diabetes, who must be closely monitored 
for liver consequences and NAFLD23.  

Another local study was utilized to ascertain NAFLD 
prevalence in type II diabetes patients present at 
Jinnah Postgraduate Medical Centre, Karachi, 
Pakistan. The study had 120 participants with type II 
diabetes in total. They were split into two groups, 
one with fatty livers and the other without, and 
further assessed using measurements of liver func-
tion tests, body mass index, lipid profile, and HbA1c. 
On ultrasonography, 73 (60.8%) of the 120 patients 
had fatty liver24. While, in comparison with non-fatty 
liver groups, the fatty liver group showed higher 
levels of HBA1c, BMI, AST, GGT, alkaline phospha-
tase, LDL, ALT, triglycerides, total cholesterol, and 
decline of HDL levels25.

Although this study showed a higher NAFLD preva-
lence in type II DM patients, lack of early screening, 
available resources for non-invasive investigations, 
and the cost of diagnostic scanning are the main 
limitations for proper diagnosis and management of 
these patients. Therefore, the author would recom-
mend carrying out a multicenter study with a large 
sample size for more accurate results.

CONCLUSION
NAFLD was present in 64% of cases with type II 
diabetes mellitus. Early detection, diagnosis, and 
treatment are essential to lower the risk of NAFLD 
and the consequences linked to it. Mortality and 
morbidity among type II diabetic individuals can be 
greatly decreased by lowering NAFLD. Future 
research advancements in the diagnosis of NAFLD 
and various phase III trials for NASH-specific thera-
pies will evolve the caring plan with initiation for 
integrated multidisciplinary controls in diabetes 
mellitus.

ACKNOWLEDGMENTS
The authors are thankful to Medical Unit II, Depart-
ment of Medicine, Sir Ganga Ram Hospital, Lahore 
for supporting this research and their valuable 
contribution.

CONFLICT OF INTEREST
The author declares that there is no conflict of 
interest for the publication of this manuscript.

ETHICAL APPROVAL
Ethical Approval was obtained from the institution 
review board with reference number 
CPSP/REU/MED-2017-059-13448.

PATIENT CONSENT
Informed consent was taken from the patients for 
the collection of data and publication of results.

AUTHORS CONTRIBUTION
Each other has contributed to the manuscript 
equally and approved for submission of the manu-
script.

REFERENCES
1. Bhatt HB, Smith RJ. Fatty liver disease in diabetes 
mellitus. Hepatobiliary surgery and nutrition. 2015 
Apr;4(2):101. http:// https://doi.org/10.3978%2Fj.issn. 
2304-3881.2015.01.03
2. Ahmed MH, Husain NE, Almobarak AO. Nonalcohol-
ic Fatty liver disease and risk of diabetes and cardio-
vascular disease: what is important for primary care 
physicians? Journal of family medicine and primary 
care. 2015;4(1):45. http://doi.org/10.7759/cureus.3626
3. Huang DQ, El-Serag HB, Loomba R. Global epidemi-
ology of NAFLD-related HCC: trends, predictions, risk 
factors, and prevention. Nature Reviews Gastroenter-
ology & Hepatology. 2021;18(4):223-238. https://-
doi.org/10.1038/s41575-020-00381-6
4. Mandal A, Bhattarai B, Kafle P, Khalid M, Jonnadula SK, 
Lamicchane J, Kanth R, Gayam V, Jonnadula S. Elevat-
ed liver enzymes in patients with type 2 diabetes mellitus 
and non-alcoholic fatty liver disease. Cureus. 
2018;10(11). https://doi.org/10.4103%2F2249-4863.152252
5. Mehta SR, Thomas EL, Bell JD, Johnston DG, 
Taylor-Robinson SD. Non-invasive means of measuring 
hepatic fat content. World journal of gastroenterolo-
gy: WJG. 2008;14(22):3476. https://doi.org/10.3748%2F-
wjg.14.3476
6. Care D. Standards of medical care in diabetes 
2019. Diabetes Care. 2019;42(Suppl 1):S124-38. 
https://doi.org/10.2337/dc19-S008
7. Gruben N, Shiri-Sverdlov R, Koonen DP, Hofker 
MH. Nonalcoholic fatty liver disease: a main driver 
of insulin resistance or a dangerous liaison? 
Biochimica et Biophysica Acta (BBA)-Molecular 
Basis of Disease. 2014 Nov 1;1842(11):2329-2343. 
https://doi.org/10.1016/j.bbadis.2014.08.004
8. Saponaro C, Gaggini M, Gastaldelli A. Nonalcoholic 
fatty liver disease and type 2 diabetes: common patho-

physiologic mechanisms. Current diabetes reports. 
2015;15:1-3. https://doi.org/10.1007/s11892-015-0607-4
9. Ijaz-ul-Haque Taseer LH, Safdar S, Mirbahar AM, 
Ahmad I. Frequency of nonalcoholic fatty liver 
disease (NAFLD) and its biochemical derangements 
in Type-2 diabetic patients. Pakistan Journal of Med-
ical Sciences. 2009;25(5):817-820. DOI: 20103029404
10. Luxmi S, Sattar RA, Ara J. Association of non-alco-
holic fatty liver with type 2 diabetes mellitus. Jlumhs. 
2008;9:188-193. DOI: ID: emr-197938.
11. Manoria P, Inamdar S, Kumar R. Hepatobiliary 
dysfunction in Type-2 diabetes mellitus. Journal of 
Family Medicine and Primary Care. 2017;6(3):563. 
https://doi.org/10.4103%2F2249-4863.222018
12. Cho EE, Ang CZ, Quek J, Fu CE, Lim LK, Heng ZE, Tan 
DJ, Lim WH, Yong JN, Zeng R, Chee D. Global preva-
lence of non-alcoholic fatty liver disease in type 2 
diabetes mellitus: an updated systematic review and 
meta-analysis. Gut. 2023 Nov 1;72(11):2138-2148. 
http://dx.doi.org/10.1136/gutjnl-2023-330110
13. Feldstein AE, Canbay A, Angulo P, Taniai M, Burgart LJ, 
Lindor KD, Gores GJ. Hepatocyte apoptosis and fas expres-
sion are prominent features of human nonalcoholic steato-
hepatitis. Gastroenterology. 2003;125(2):437-443. https://-
doi.org/10.1016/S0016-5085(03)00907-7
14. Firneisz G. Non-alcoholic fatty liver disease and type 2 
diabetes mellitus: the liver disease of our age? World 
journal of gastroenterology: WJG. 2014;20(27):9072. 
https://doi.org/10.3748%2Fwjg.v20.i27.9072
15. Angulo P. Nonalcoholic fatty liver disease. New 
England Journal of Medicine. 2002;346(16):1221-1231. 
DOI: 10.1056/NEJMra011775
16. Hazlehurst JM, Woods C, Marjot T, Cobbold JF, 
Tomlinson JW. Non-alcoholic fatty liver disease and 
diabetes. Metabolism. 2016;65(8):1096-1108. 
https://doi.org/10.1016/j.metabol.2016.01.001 
17. Bondini S, Kleiner DE, Goodman ZD, Gramlich T, 
Younossi ZM. Pathologic assessment of non-alcoholic 
fatty liver disease. Clinics in liver disease. 2007;11(1):17-23. 
https://doi.org/10.1016/j.cld.2007.02.002
18. Tomah S, Alkhouri N, Hamdy O. Nonalcoholic fatty 

liver disease and type 2 diabetes: where do Diabetol-
ogists stand? Clinical diabetes and endocrinology. 
2020;6:1-1. https://doi.org/10.1186/s40842-020-00097-1 
19. Afzal MY, Anjum HS, Siddiqui UN, Shaihd S. Nonalco-
holic fatty liver disease (NAFLD) frequency in Diabetes 
Mellitus (DM) type–II patients. FUUAST Journal of 
Biology. 2016;6(1):7-10. DOI: 2222-0356
20. Bhatt KN, Pranav V, Dipika Y, Dharmesh N, Radhika 
N, Arvind S. Prevalence of nonalcoholic fatty liver 
disease in type 2 diabetes mellitus and its relation with 
insulin resistance in South Gujarat Region. Journal of 
Mahatma Gandhi Institute of Medical Sciences. 
2017;22(1):8-11. DOI: 10.4103/0971-9903.202001
21. Butt A, Hamid S, Jafri W, Salih M, Haider Z, Akhter 
J. Prevalence and Risk Factors of NAFLD among 
Native South Asian Pakistani Patients with Type 2 
Diabetes and Metabolic Syndrome: 332. Official 
journal of the American College of Gastroenterolo-
gy| ACG. 2011;106:S131. DOI: SS-332
22. Kanwal S, Ghaffar T, Aamir AH, Usman K. 
Frequency of non-alcoholic fatty liver disease in 
patients with type-2 diabetes mellitus and its associ-
ated risk factors. Pakistan Journal of Medical Scienc-
es. 2021;37(5):1335. https://doi.org/10.12669%2Fp-
jms.37.5.4211
23. Singh S, Kuftinec GN, Sarkar S. Non-alcoholic fatty liver 
disease in South Asians: a review of the literature. Journal 
of clinical and translational hepatology. 2017;5(1):76. 
https://doi.org/10.14218%2FJCTH.2016.00045
24. Khademalhosseini M, Ranjbar E, Mohammadi R, 
Khalili P, Mehran M, Jalali N, Rajabi Z, Jamali Z. Dietary 
antioxidants and liver enzymes in Rafsanjan, a Region 
in Southeast Iran. Scientific Reports. 2023;13(1):8555. 
https://doi.org/10.1038/s41598-023-35385-0
25. Kakehashi A, Suzuki S, Wanibuchi H. Recent 
Insights into the Biomarkers, Molecular Targets and 
Mechanisms of Non-Alcoholic Steatohepatitis-Driv-
en Hepatocarcinogenesis. Cancers. 
2023;15(18):4566. https://doi.org/10.3390/can-
cers15184566.

Gulzar et al.




