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Abstract:  
Prediabetes are related with a higher predominance of cardiovascular infections (CVD). In pre-diabetes members the impacts of 
activity and metformin were surveyed in high affectability C-responsive protein (hsCRP) and carotid intima-media thickness 
(CIMT), a surrogate marker for atherosclerosis and cardiovascular ailment contrasted with standard treatment.  

Strategies: standard of consideration (STD), high-power way of life alteration (ILSM) or ILSM and metformin (ILSM + Met) and 
were pursued for a half year: In a randomized-control pilot examine, members were randomized in three arms. ILSM observing 
was performed by a certified social insurance advisor. hsCRP, CIMT and other pertinent parameters were estimated when the 
technique.  
Results: a sum of 103 members were randomized into three arms and followed up for a half year. Following a half year, a weight 
decrease and fasting blood glucose (FBS) contrasted with standard in each of the three arms status (P <0.01) and just in ILSM + 
Met-arm a decrease of hemoglobin A1c (p = 0.03 ) recorded, The distinctions of hsCRP of a half year in the STD, ILSM-and ILSM 
+ Met-braccia - 0.12 (certainty interim 95%, - 1.81, 2.08), - 0.58 (- 2.64, 0.43) e - 0.11 (- 1.84, 1.56). separately. With hsCRP, 

CIMT (right) or CIMT (left) there was no contrast between the three arms following a half year.  
Conclusion: in every one of the three arms a decrease in weight and FBS contrasted with benchmark was recorded. Be that as it 
may, no distinction was found among hsCRP and CIMT in the two mediation arms contrasted with standard treatment. Bigger long 
haul follow-up studies ought to be performed to recognize contrasts in indicators of CVD chance markers. 
Keywords: Carotid intima-media thickness - healthcare facilitator - high-sensitivity C-reactive protein - lifestyle modification - 

metformin – prediabetes 
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INTRODUCTION: 

One of the fundamental hazard factors and reasons for 

incapacity balanced life years in Pakistan in 2016 was 

high gap plasma glucose (FPG) or ischemic coronary 

illness. The expanded hazard factors for 
cardiovascular ailment (CVD) and the expanded 

commonness of CVD happen in individuals with 

prediabetes2,3. The investigation of the Indian 

Diabetes Prevention Program demonstrated a relative 

hazard decrease of right around 30 percent for the 

advancement of way of life alteration diabetes (LSM) 

and Metformin4. An examination led in the United 

States found that half of the decrease in CVD passing 

was because of upgrades in hazard factors. 79 percent 

are essential aversion and 21 percent auxiliary 

prevention5. Unending subclinical irritation is related 

with the prediabetic condition. A noteworthy direct 
increment in the rate of diabetes is seen with the 

expansion in quartiles of profoundly delicate C-

responsive protein (hsCRP) 6. The dimension of 

hsCRP diminishes with mediations, for example, LSM 

and medications, for example, statins and metformin7. 

Studies led on individuals with prediabetes have 

demonstrated that LSM and metformin8.9 lower 

hsCRP levels by 30-40% inside one year. Carotid 

intima-media thickness (CIMT) is a tight marker for 

early arteriosclerosis and a generally perceived heart 

endpoint for cardiovascular events10,11. CIMT values 
increased in the populace with prediabetes contrasted 

with controls12,13. Expanded dimensions of hsCRP 

and CIMT are related with cardiovascular hazard 

factors and evaluate the danger of cardiovascular 

events12,14. There are not many investigations on 

hsCRP and CIMT in prediabetes from Pakistan. 

Consequently, this examination was directed to assess 

the impacts of serious LSM and metformin on hsCRP 

and CIMT, a substitution marker for CVD and to 

evaluate the danger of future cardiovascular occasions 

in members with prediabetes. 

MATERIAL AND METHOD: 

In members with prediabetes, a pilot think about was 

performed with three arms and an open mark and 

randomized control. The investigation was carried out 

at Jinnah Hospital Lahore. A composed assent was 

gotten from all members. All people (non-diabetic 

grown-ups who were looked for general checkups or 

non-genuine ailments) who were tried for fasting 
blood glucose (FBS) or arbitrary glucose and affirmed 

the condition of prediabetes originated from the 

outpatient facility.  

 

Jinnah Hospital was screened from 2015 to 2017. 

Prediabetes were resolved by the rules of the American 

Diabetes Association (ADA) 201115. Among the 

examination members were grown-ups (≥ 18 years), 

the criteria for prediabetes (FPG 100-125 mg/dl: IFG 

or 2-hour plasma glucose, 75 g of oral glucose 

resilience test (OGTT gathered 140-199 mg/dl):  
 

IGT or A1c 5.7-6.4%) who were free from CVD and 

consented to take an interest in the investigation. 

Members with any contraindication to metformin (eg 

respiratory, heart disappointment, kidney, liver and 

glucocorticoids) were prohibited. Members were 

resolved utilizing a PC created succession of focal 

irregular numbers (SPSS, SPSS measurements for 

Windows, rendition 18, Chicago: SPSS Inc.) in three 

arms in a randomized task report 1: 1: 1. Mediations 

were performed at standard at three and a half year 

after randomization (Figure). 
 

The Health Facility Facilitator (HCF) was shaped 

more than about fourteen days to pick up information 

about diabetes and CVD to quantify circulatory strain, 

weight file (BMI) and midsection to-hip proportion 

(WHR), to respond to questions and give examiners to 

convey the clinical status.  

 

Intercessions: Interventions (serious LSM and 

metformin consistence) were fortified by the HCF 

through week after week updates sent by means of a 
standard short message administration and month to 

month telephone calls. Members randomized to the 

STD arm got counsel from a certified dietitian on 

standard way of life alteration measures through 

moderate-power activity15 and dietary changes 

(prediabetes diet card). Members randomized to the 

Intensive Lifestyle Modification (ILSM) arm got 

counsel on standard LSM. Usage was, be that as it 

may, heightened by consistence with the HCF rules. 

Members randomized to the ILSM + metformin arm 

(ILSM + Met) got LSM + metformin 500 mg twice 

every day. At standard, history, current medication 
use, and CVD hazard factors were recorded. Members 

randomized to the ILSM and ILSM + Met criteria 

likewise got a consistence journal. Amid visits of three 

and a half year, the members' diaries were inspected 

and void metformin bubbles were acquired to check 

consistence.  

 

At gauge, three and a half year, all members had a 

deliberate BMI, midsection boundary (WC) and 

WHR. The BMI was determined as the weight in kg 

isolated by the square of the stature in meters (kg/m2). 
WC was gotten in the center between the front 

prevalent iliac peak and the lower rib. Hip boundary 

was estimated at the greatest projection of the butt 



IAJPS 2019, 06 (05), 11028-11036                 Fahad Qureshi et al                    ISSN 2349-7750 

 
 

w w w . i a j p s . c o m  
 

Page 11030 

cheek. The WHR was determined as abdomen 

periphery (cm) partitioned by hip circuit (cm) 16. FBS, 

hemoglobin A1c (HbA1c), lipid profile, hsCRP and 

reciprocal CIMT were estimated at benchmark and 

toward the finish of the investigation. OGTT reports 

detailed by the members were incorporated into the 

examination. 

 

 

 

Figure. Study flowchart showing inclusion of patients. STD, standard; ILSM, intensive lifestyle modification; 

ILSM+Met, intensive lifestyle modification and metformin. 

Estimation of CIMT and hs-CRP: A certified 

radiologist who was blinded to the members 

Armzuordnung, utilized a high-goals B-mode carotid 

ultrasound [General Electric (GE), Voluson 730 Pro, 

GE Medical Systems, Kretz ultrasound, Austria] with 
straight test (9-11 MHz) to quantify the average 

intimal thickness of the back dividers of the reciprocal 

regular carotid course in two distinctive foreordained 

positions. The greatest CIMT was determined and the 

normal of two readings was shaped for each page.  

 

HsCRP was estimated utilizing an 

immunoturbidimetric measure with ordinary focuses 

at 0-1 mg/dl. The blood was gathered in 3 ml syringes, 

exchanged to the vacant vessel and the isolated serum 

23 centrifuged at 894 g utilizing a REMI PR and 
partitioned for capacity at - 80 ° C in cryotubes. Blood 

tests were in the focal research facility with Siemens 

for the United States, a high affectability 

Kardiophasen Flex CRP reagent cartridge and a CCRP 

calibrator, Siemens Healthcare Diagnostics Inc., 

Newark, USA, investigated.  

 

Metformin: metformin tablets (500 mg) were provided 

from a solitary parcel . The tablets were repacked in 
comparable bundles with fitting names and guidelines.  

 

Measurable examination: factual investigation was 

performed with (SPSS, PASW insights for Windows, 

Form 18, Chicago: SPSS Inc.). The examination was 

performed as per the goal to deal with the convention. 

Illustrative insights have been determined, for 

example, frequencies, normal and standard deviation. 

The ordinariness of the appropriation was assessed 

utilizing the Kolmogorov-Smirnov test. The 

understudy's coordinated t-test was utilized to look at 
the distinction in mean qualities before and after the 

method in each arm for ordinarily conveyed 

information. The downright factors were contrasted 

and the careful Chi-square and Fisher test. Mediation 

related changes were looked at between gatherings by 
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rehashed ANOVA estimations. The connection 

between's the factors was assessed utilizing the 

Pearson relationship coefficient and the Spearman-

Rho, separately. 

 

RESULTS: 

Generally, 103 members with prediabetes were chosen 

and 85% had total information at a half year (Figure). 

Of the 103 members, 33 were randomized to poor 

STD, 35 to ILSM and 35 ILSM + members met their 

arms, individually. At a half year, information were 

dissected on 30 members (91%) from STD, 30 

(85.7%) from ILSM and 28 (80%) from ILSM + arms 

met, separately. 

 

 

 

In the examination populace 103, the normal age was 

48 ± 10 years, with 69 females (66.9%) and 34 guys 

(33.1%). Ninety-three (90.3%) originated from urban 

communities and 10 (9.7%) from rustic zones. 
 

Family ancestries of diabetes mellitus were recorded 

in 40 (38.8%), hypertension in 35 (34%) and CVD in 

six (5.8%). Ninety-eight members (95%) were non-

smokers and ninety-nine (96%) were liquor clients.  

 

The general information and the biochemical 

parameters for every one of the three arms were in 

great understanding (Tables I and II). At a half year, 

every one of the three arms had a critical weight 

reduction of 1.5 kg (P <0.01) and FBS of 12 mg/dL 
(<0.001) contrasted with benchmark. The ILSM + Met 

arm demonstrated a huge decrease in HbA1c. There 

was a critical decrease in WHR levels, LDL 

cholesterol and triglycerides (TG) in the STD arm 

(Table II). Regardless of a critical decrease in the 

factors in each arm from standard to a half year, the 

delta change between the three arms toward the finish 

of the a half year was not huge, with the exception of 

the WHR and triglyceride levels saw in the STD arm 

contrasted with the other arm were two arms (Table 

III). There was a huge relationship among's BMI and 

hsCRP at benchmark (r = 0.34) and at a half year (r = 

0.45) with P <0.05.  

 

The decrease of hsCRP in the ILSM and ILSM + Met 
arms was not critical contrasted with the STD arm at a 

half year (Table II). The distinction of hsCRP (middle 

with interquartile go) in STD, ILSM and ILSM + Met 

was - 0.12 (- 2.08, 1.8), - 0.58 (- 2.64, 0.43) and 0 , 11 

(- 1.56, 1.84). Delta's hsCRP did not experience huge 

contrasts between the three arms following a half year.  

 

The alteration of the CIMT delta (right and left) 

between the three arms following a six-month 

intercession was not huge. The absence of movement 

of the CIMT was most certainly not essentially inside 
or between the three arms. Following a half year, the 

normal rate of grip in the intercession arms was 85 ± 

6.5%. There was no critical contrast in the level of 

mediations between the two intercession arms. 

Besides, the connection between socio-statistic 

factors, for example, age, sex, calling, spot of 

habitation and financial status did not demonstrate a 

noteworthy contrast between the two zones of 

intercession when the criteria were met.  

 

There was no relationship among's hsCRP and CIMT 

(ideal) at benchmark (r = 0.073, P = 0.470) or a half 
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year (r = 0.028, P = 0.801). Correspondingly, no 

relationship was found among hsCRP and CIMT (left) 

at standard (r = 0.095, P = 0.348) or a half year (r = 

0.062, P = 0.573). 

 

DISCUSSION: 

Contrasted with pattern and FBS, a critical decrease 

was seen toward the finish of the examination in each 

of the three arms. The expansion of metformin to 

ILSM fundamentally decreased HbA1c levels. 

Elevated amounts of hsCRP were found at gauge in all 

examination arms. Prediabetes, a classification with an 

expanded danger of diabetes, have been appeared to 

have an abnormal state of hsCRP contrasted with the 
typical populace 8,13. In our examination, the standard 

ILSM arm had a lower triglyceride level than the other 

two arms, notwithstanding randomization, since there 

were two unusual qualities. 

 

Table II. Changes in clinical and laboratory parameters from baseline to six months by treatment allocation 

Variables STD (n=30) ILSM (n=30) ILSM+Met (n=28) 

    

Weight (kg)    

Baseline 71. 6±8.6 71.9±9.0 69.7±12.6 

Six months 69.9±9.3 70.4±9.8 67.8±12.6 

P <0.01 <0.01 <0.01 

BMI (kg/m2)    

Baseline 28.5±4.2 29.3±3.8 28.1±4.9 

Six months 28.1±4.4 28.7±4.1 27.3±4.8 

P <0.01 <0.01 <0.01 

SBP (mmHg)    

Baseline 124±10 123±13 124±10 

Six months 125±12 122±8 122±10 

P 0.63 0.84 0.43 

WHR    

Baseline 0.88±0.05 0.88±0.06 0.86±0.06 

Six months 0.87±0.06 0.88±0.06 0.87±0.06 

P 0.03 0.25 0.09 

FBS (mg/dl)    

Baseline 109.3±8.1 109.4±6.3 108.9±8.2 

Six months 98.1±10.8 96.6±10.9 97.2±13.8 

P <0.001 <0.001 0.003 

HbA1c (%)    

Baseline 6.05±0.21 6.13±0.27 6.1±0.23 

Six months 6.02±0.61 6.08±0.49 5.91±0.47 

P 0.79 0.51 0.03 

Total cholesterol 

(mg/dl)    

Baseline 192.4±41.1 178.5±34.5 174.5±41.2 

Six months 195.6±39.0 171.4±39.5 186.4±33.9 

P 0.53 0.30 0.08 

HDL-C (mg/dl)    

Baseline 38.8±12.5 36.6±9.7 38.2±14.1 

Six months 39.8±11.2 37.8±10.8 39.7±12.2 

P 0.49 0.19 0.46 



IAJPS 2019, 06 (05), 11028-11036                 Fahad Qureshi et al                    ISSN 2349-7750 

 
 

w w w . i a j p s . c o m  
 

Page 11033 

LDL-C (mg/dl)    

Baseline 121.7±30.9 118.0±28.8 105.5±32.5 

Six months 130.4±29.2 110.4±28.1 113.6±28.3 

P 0.04 0.15 0.09 

Triglycerides (mg/dl)    

Baseline 174.2±92.1 108.9±46.4 159.8±79.4 

Six months 136.1±60.4 124.0±68.5 142.9±69.4 

P 0.004 0.29 0.35 

Carotid_right (cm)    

Baseline 0.06±0.01 0.06±0.01 0.06±0.01 

   Contd... 

    

 

 

 

 

 

 

 

 
 

 

 

 

 

     

 Variables STD (n=30) ILSM (n=30) 

ILSM+Met 

(n=28) 

     

 Six months 0.06±0.01 0.06±0.009 0.06±0.008 

 P 0.73 0.74 0.56  

 Carotid_left (cm)     

 Baseline 0.06±0.01 0.06±0.01 0.06±0.01 

 Six months 0.06±0.01 0.06±0.009 0.06±0.009 

 P 0.005 0.57 0.41  

 hsCRP (mg/dl)     

 Median (IQR)     

 Baseline 3.91 (1.25, 5.73) 5.17 (2.8, 8.3) 2.58 (1.49, 6.35) 

 Six months 3.5 (2.19, 6.07) 3.27 (1.41, 7.9) 3.31 (1.07, 8.4) 

 P 0.87 0.38 0.44  

 

Values in mean±SD except hsCRP. hsCRP, high‑sensitivity C‑reactive protein; SD, standard deviation; IQR, interquartile 

range; ILSM, 

 

intensive lifestyle modification; Met, metformin 500 mg twice daily; LDL-C, low density lipoprotein cholesterol; HDL-C, 

high density 

 

lipoprotein cholesterol; SBP, systolic blood pressure; BMI, body mass index; WHR, waist‑hip ratio; FBS, fasting 

blood sugar  
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Table III. Changes in clinical and laboratory parameters between three arms at six months 

Variables STD ILSM ILSM+Met P  

      

Weight (kg) −0.80 (−3.0, 0.00) −1.0 (−3.0, 0.0) −2.0 (−3.75, −0.17) 0.37  

BMI (kg/m2) −0.31 (−1.2, 0.00) −0.42 (−1.23, 0.0) −0.76 (−152, −0.07) 0.36  

SBP (mmHg) 0 (−10.0, 10.0) 0 (−10, 10) 0 (−10, 0.0) 0.53  

WHR 0 (−0.01, 0.0) 0 (−0.0006, 0.009) 0.0015 (−0.0015, 0.01) 0.03  

FBS (mg/dl) −10 (−19, −4) −12.5 (−20.3, −8.7) −13.5 (−23.7, −0.50) 0.78  

HbA1c (%) −0.15 (−0.30, 0.17) −0.10 (−0.20, 0.10) −0.20 (−0.40, 0.0) 0.47  

Total cholesterol (mg/dl) 7.0 (−10.5, 19.5) −2.0 (−20.0, 10.0) 11 (−16.0, 48.0) 0.14  

HDL-C (mg/dl) 1.0 (−4.0, 7.0) −2.0 (−6.5,3.0) 2 (2.0, 5.0) 0.25  

LDL-C (mg/dl) −81 (−103, −61.5) 79 (−105.5, −62.0) −56 (−95, −37) 0.15  

Triglycerides (mg/dl) −16 (−67.0, 7.5) 8.0 (−20.0, 50) 6 (−57.2, 40.0) 0.02  

hsCRP (mg/dl) −0.12 (−2.08, 1.8) −0.58 (−2.64, 0.43) −0.11 (−1.56, 1.84) 0.36  

Carotid_right (cm) 0 (−0.005, 0.005) 0 (−0.01, 0.006) 0 (−0.005, 0.01) 0.58  

Carotid_left (cm) 0.005 (0.0, 0.01) 0 (−0.005, 0.005) 0 (−0.005, 0.01) 0.16  

Values in median (IQR). IQR, interquartile range; STD, standard; ILSM, intensive lifestyle modification; Met, 

metformin   

 

For all members, the CIMT at standard and toward the 

finish of the examination was incorporated into the 

typical age gathering. This was as opposed to 

examines appearing high CIMT level in 
prediabetes17,18. This could be because of the way 

that numerous patients who had moved toward 

becoming normoglycemic and as of late dysglycemic 

in the most recent year were incorporated into the 

examination. The CIMT was surveyed following a half 

year, which was a brief span to investigate the CIMT 

changes. So as to screen the reaction to treatment in 

the CIMT, the examinations assessed yearly decrease 

rates19,20. There are no subsequent investigations of 

CIMT with ILSM and/or metformin to look at the 

impact over some undefined time frame.  

In this investigation, mediations with ILSM alone 

and/or metformin over a six-month time span 

demonstrated no huge contrasts in hsCRP levels in the 

three arms. Comparative outcomes were seen in 

different investigations in which Metfomin alleviated 

the impact of training21,22. Be that as it may, 

metformin and exercise have been appeared to lessen 

hsCRP and other provocative biomarkers in 
prediabetes and diabetes, along these lines decreasing 

the danger of CVD8,23,24. This could be 

accomplished in light of the fact that the examinations 

secured a year and included administered instructional 

courses. 

There was a huge decrease in WHR, LDL cholesterol 

and TG in the STD arm at a half year from benchmark. 

The distinction among WHR and TG between the 

three arms was additionally huge in the STD arm at a 

half year. No relationship was found among hsCRP 

and CIMT at pattern or at a half year. Subsequently, a 

more drawn out catch up with a satisfactory example 
size will reassess the effect of these intercessions on 

noteworthy changes in the parameters and affirm 

different outcomes.  

Our examination has a few constraints. Test estimate 

was low with a short follow-up period and unattended, 

unmonitored ILSM and metformin grip. There were 

progressively female members in our investigation. In 

rundown, this pilot think about set up the achievability 
of a RCT in prediabetes and the clinical ramifications 

of better outcomes utilizing essential anticipation 

procedures in the medical clinic setting. The 

progressions found in our examination were related 
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with a decrease in the occurrence of diabetes and a few 

types of CVD avoidance. Since the starter aftereffects 

of the assessment are empowering, broad 

investigations on tests and longer follow-up studies 

can exhibit the powerful effect of straightforward 
mediations, for example, metformin and ILSM on the 

cardiovascular danger of prediabetes. 
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