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Ahst nlCI 

Diabetes 11lI::: HiHIS is cOlllprising o r two words; di abeles (Grcek word) mcaning. siphol1 nnd 

lllellitllS (Lulin wurd) 1llt;:,lnS 11\)ney. II is !lut;1 n\.:w word it was rc(.;ugni %~d 3500 yea rs [1go . 

Thr~c Il1illi\)11 peupl..: an:; dillgnused wi th diabetes and lhis number illl.:n::asc ill every mUllll;':nl . 

537 million !ldllllS 120-79 yean; ) an:: li ving w;lIl ditl bc.!l!5, Till S number is pr~dk!l:.d tQ nsl' 

10643 mi\lilltl by 2m!! '-liH17R3 milliOIl by 2045 P;lki ~lan slilncls lin 1,,1 !llllllbcr in 

prcvalcOl:1:' o r Di<lbl· t..:s <llll!!ng th(> worlL! . TIllS Stlldy was aimed to ;H':Cl'SS the clini~· ;tI 

implication li nd cump:lrativi! analys is of eli l'rerl!nt biOledmological medicinH I pn)duc ts in the 

trc:llmcnt ur diabetes mellitus in twin ci ti es or Paki5tan . 

The ~ Iudy was I;O IH.lU I.! It:.U (dler ethic:ll !lpproval fWIll n:speclive cenlers along with patients 

consent. lSI patients ha ving type 2 di<lbctes mellitLls (T2DM ) werl:! t[l rerully chosen by 

randulll sdectiun !'l1t.:thoti. Data was co l1 ct.:ted from botb di.nbeti c clin ics and hospi tal setups 

i.c., Umar Di!.lbctcs Foundation, Islamabad and Rasheed Nursing 1·lome Hospi tal. 

Rawalpindi . 

The sludy shows that LJO% of tile study palien ts \Ising I·Tuman insulin had blood sugar rnsting 

> 126mgldl ut the start ufstudy \vhile at the end orthe study 76!Vcl show:-. blood sugar fasting 

greater lh"lll 126mg/d l. 92% study population lls ing 11l1l1llJll inslilin shown blood sug;11' 

r;1IlliOHl grl.!a tt' r Ihall 20UIllgfdl while alier the t'nd uf Stlldy 70°1.1 patil!llts ShowS bluod sugar 

random greater thall 200l1lgldl. 94.2% type 2 eliabeti!;. paticnts Llsing sClllagluti<ie showed 

Blood sugar random >200mgldl f\\ stm1 of" the study wh ich reuw.:cd to 49% after three 

months. Initially 5.9% patients showed blood sugar nmdom wi th in r<1I1ge 140+ \99111 g/dl 

which in urcasl!u to 2 ! .6% at the end of study. Scmaglutic\t: showed signifi can t contro l in 

blood sugar va ll1 ~s. 100% patient s show HbA 1<: >6.5% at tht; start ur th~ study but at the end 

or study this rate reduced to 82.4%. In pl.Itients !Isi ng fix-dose combination , dnta shows thaL 

98% patien ts have blood ~ugar fasting grealer thno 126mg/dl at the start of the st udy (hat 

reduL:ed to 74% at the ('nd of the study. In itictlly only 2% patil;!nts showed blood Sllga r fasting 

within aecep lflble nlnge but after three months lLse of this product this figure increase to 

26%. ~i mi'ml y, j 001'1" r:11 it:ll\S ~ h u\Vcd bkuld Sligar fUndol11 ">200mg/dl but at the end of" thi :; 

s tudy this V;llllC rc-tiuL:cd to 74%. Initially U% pa tients showed blood suga r random with in 

:lcceplllbll' range (14U-Il)l)Il1g/d l) b\lI alier end M th is study tillS li gure Im:rease 10 26%. 
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The study shows that traditiona l rONA insulin is effecti ve for management of di abetes but 

it increases th e body we ight whi ch leads to insulin res istance with th e passage of time. As 

compared to trad ition :::" rONA human insulin , mode rn biotechnologica l medicinal products 

are very good options for nlanagement of chronic di abetes melli tus. The additional benefit 

of newly deve loped weekly acting rONA semaglutide is weight reduction and very less 

chances of hypoglycemi a wh ich is major side effect of traditi onal human insulin . Fix-Dose 

combinati on (Oeg ludec Liraglutide) shows ve ry similar effect of diabetes management as 

semaglutide but less errective in HbA I c and body we ight reducti on in compari son to 

semaglutide. 

Key "Vords: Diabetes Mellitus; Blood sugar fasting; HbA I c; Blood sugar Random; Body 

we ight 
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Chapter 1 

Introduction 



eh 1: Introduction 

INTRODUCTION 

1.1 Diabetes Mellitus 

Diabetes me llitus is compris ing of two words ; diabetes (Greek word) meaning siphon and 

mellitus (Latin word) means honey. It is not a new word but recogn ized 3500 years ago 

(Ebbel l, 1937; Meka la & Bertoni , 2020) . Roman and Greek scientists describes the diabetes 

w ith increase in urine than the normal routine. Madhullleha was Indian sc ientist who 

observed that ants mov ing towards human urin e, she give th e name of sweet urine disease 

to the diabetes. Susrata discovered that diabetes leads to polyuria (Mota la, Mbanya , 

Ramaiya , Piri e, & Eko ru , 2022). American Diabetes Assoc iat ion define diabetes as 

multi factor ia l disorder which is due to e ither insulin deficiency o r in sulin res istance and 

Persistent e levation in blood sugar level that leads toward multi-organ failure. Janbon 

discovered l SI ora l anti -hyperg lycemic agent i.e ., sul fonylurea (Banetj ee, Bharaj , & 

Banelj ee, 2019). E li Lilly and company is a biotechnological firm which produced first 

human insu lin by us ing rDNA technology (Nagaich, 20 ( 5). New ly approved GLP I 

analogues i.e. Dulagluticie , liraglutide and Semaglutide by different regulatory authorities 

are commonly used for management of diabetes(B ucheit et a I. , 2020). 

There are three ma in types of diabetes mellitus that included type I diabetes mellitus which 

is also call ed insulin dependent diabetes mellitus . While other type of d iabetes is type 2 

diabetes me lli tus wh ich is non-dependent insulin diabetes mellitus. Type I Diabetes Mellitus 

compr ises 5- 10% wh ile type 2 diabetes is 90% of al l the diabetes type. Type I diabetes exact 

cause is not known. It may be due to v iral attack or autoa nti body formation against 

pancreatic beta cell (Roep, Thomaidou, van T ienhoven, & Zaldumbide, 2021). The 

differential test of type 1 diabetes mellitus is ketone body formation in the blood and urine, 

type I patients a lways report in emergenc y(Goddard & Ox lad, 2022) . Pancreatic beta cell 

totally destroyed in thi s type of diabetes(Eisenbarth , 2005; Secrest, Washington, & Orchard , 

202 1). Type 2 Diabetes mellitus is the most common form of diabetes which occurs at any 

age but mostly after 25 years of age. It is multifactorial as exact cause of this type of diabetes 

is sti ll unknown. A number of studi es shows that more than 50% of type 2 diabetes caused 

by positive family history. Sedentary li fe style and junk food intake are also major 

contributin g facto r of thi s form of diabetes (S hakoor et a I. , 202 1) (Williams, Jones, & 

Stephens, 2022). Gestationa l di abetes is third major type of di abetes whic h is clue to 
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hormonal changes during pregnancy. After pregnancy ends, this form of di abetes recovers 

itse lf. Thi s fo rm of di abetes at later stage oflife may be cO ll verted to type 2 diabetes mellitus 

in some patients(Tsak iridi s et al. , 202 1). A number of studi es show that thi s fo rm of diabetes 

is increasing due to poor food quality, unbalance and unhea lthy diet. Baby born in women 

showing gestationa l diabetes mellitus are at risk of life if not treated properly(Mustafa et al. , 

2021)(H. Wang et aI. , 2022). 

There are three minor types of diabetes . Latent autoimmune diabetes of adult (LADA), 

Maturity onset of di abetes of young (MO DY) and neo nata l di abetes. Latent autoimmune 

diabetes of adult is first minor types of di abetes whi ch is due to so me unknown causes. 

Patient's body shows autoantibodies in blood but beta cell not totally destroyed which is 

checked by c-peptide tes t. At start of this type body sugar can be controll ed by using oral 

anti-hyperglycemic agents but later on beta cell slowly destroyed which leads LADA toward 

type I diabetes(Jones , McDonald, Shields, Hagopian, & I-1 atters ley, 202 1 )(Huang, Pcarson, 

Wong, Wen, & Zhou , 2022). Maturity onset diabetes of young's is second minor type of 

diabetes which can be di agnosed by molecular genetic tes t. It is like non-insulin dependent 

di abetes mellitus but age wise patients seem to be a type I diabetes mellitus . Positive family 

hi story of pati ents shows thi s type of diabetes(Hare & Topli ss, 2( 22). Neonatal is third type 

of minor diabetes mellitus w hi ch may be due to gene mutati on. It mostl y occurs at age of 

below 6 yea rs. Treatment option includes insulin and sulfonylurea class drugs(A rmentrout , 

1995; De Franco, 202 1). 

Diabetes mellitus general complications di vided into short term and long-term 

compli cations. Short term includes hypoglycemia (blood sugar level <70mg/dl) which is 

mostly observed in insulin and sulfonylurea class drug user diabetic patients (Cryer, 2016) . 

Diabetic ketoacidosis is second short term complication of di abetes which is mostl y 

observed in type I diabetes mellitus. It is emergency situation when body suga r leve l elevates 

to > 300mg/dl and patient becomes unconsc ious. Blood test shows the presence of ketone 

body and blood pH drop to acidic which cause severe belly pain(Sha et al., 2022). Third 

short term complication of diabetes is non-ketotic hyperosmolar diabetic coma, which is 

mostly observed in type 2 diabetes mellitus. In thi s type blood sugar increase to greater than 

300mg/dl but blood shows no ketone bodi es(Habeeb, 2022). 
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Diabetes mellitus long term complications may be divided into 3 types ; Retinopathy, 

Nephropathy and neuropathy. These types of co mpli cat ions are deve loped on later stages of 

uncontrolled diabetes patients and these changes are not reversible like short term 

complication. Retinopath y is common type of long term comp li catio n and mostl y observed 

in uncontrolled type 2 diabetes mellitus which may be leads toward blindness. (Tamadon, 

GhOl'bani, Rezaei , & Daraei , 20 15) Nephropathy is second long term complication which 

destroy glomerulus of th e kidney and ultimately leads patients towards dialysis(Antonetti , 

S ilva, & Stitt, 2021). Neuropathy is third long term comp li cat ion w hi ch cause feet and legs 

numbness and w ith th e passage of time loss of sensat ion (Sawaf et aI., 2022)(Montenegro , 

Griz, & Bandeira, 2022) . New ly discovered long-term co mpli cation of uncontrolled diabetes 

are restless leg syndrome and anxiety. Restless leg syndrome is most common in women 

and it leads towards insomnia (Matar et aL , 2022) . Some studies shows that RLS may be due 

to some other factors like iron deficiency(Mubeen & Ahsan, 2022). Anderson et al. study 

shows that g lycemic leve l is directly related with anx iety if blood glucose level of patient is 

increase its leve l of anxiety in most of the patients is increase(Duarte-Diaz et a I. , 2022). 

1.2 Diagnosis of Type 2 DM (American Diabetes Association) 

Following are the diagnos is criteria for Type 2 DM(Committee, 202 1): 

Sr.# Diagnosis Criteria of Type 2 DM 
I , Minimum 8 hou rs fasting blood glucose:::: 126 mg/dl (7.0mmo le/L) 
2. 2hou rs post taking 7Sg anhydrolls oral glucose load, blood g lucose random :::: 

200mg/dl (I I. Immole/L) 
3 . HbAlc:::: 6SYo 
4. Patients showing classic symptoms of hyperglycemia. 

1.3 Treatment of Type 2 DM 

Diabetes me llitus can be managed by uSll1g different drug classes including both 

Pharmaceutica l and biotechnological. 

1.3.1 Pharmaceutically manufactured drugs 

Pharmaceutically prepared drugs for the management of diabetes mellitus are divided into 

different classes. The com monly used molecules of different classes include; i. Metformin 

(Biguanides class) Most conm10n lIsed pharmaceutical drug for management of type 2 

diabetes me llitus at earl y stage. Its decrease insulin resistance, decrease gluconeogenesis and 

inc rease sens iti vity of in sulin(Mathu , Abarnadev ika , & Ariharas iva kumar, 202 1). 
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G limipride and G li c laz ide a re mostly used molecul es of sulfonylurea c lass drugs. These 

drugs increase the insulin sec retion and often lead to hypoglycemi a. Lo ng te rm use of thi s 

class damage pancreases and increase body we ight(S trojek et a I. , 202 1). Glinides 

(meglitinides) are ve ry rare use class of ora l anti - hyperg lycemi c agents due to 

hypoglycem ia, high cos t and bod y weight ga in iss ues(B lahova et a I. , 202 1) . Pioglitazone of 

thiazo lidinedi ones c lass d rug w hich is not commo nl y use due to potenti a l cause o f bl adder 

cancer(Hurren & Dunham, 202 1). Acarbose of a lpha g lucos idasc inhibitor class drug is 

commonly used for management of type 2 diabetes mellitus. It dec reases the absorption of 

glucose fro m small intes tin e so decreases body we ight. It is not reco mmended in G TT 

d isturbed pat ients (Ka llr et a I. , 202 1). Oipeptid yl peptidase inhibito r is most commonl y used 

class of oral anti-hyperglyce mic drugs w hich includes sitag liptin and v ildagliptin. It inhibits 

the incretin metaboli sm so increase glucose dependent insulin sec reti on. It mostly availabl e 

in combination w ith metformin. There is no hypoglycemic effect with this class of 

drugs. (Bogdanov et a I. , 2022). Sodium glucose co-transporter inhibito r (SGLT2) is a newl y 

launched anti -hyperglycemi c medicine for treatm ent of type 2 di abetes mellitus. This class 

of drugs dec rease the rea bsorption of g lucose from kidneys to co ntrol th e body glucose via 

excreti o n in urin e. Follow in g generi c fa ll in thi s c lass of drug: D apaglifl oz in 

and Empagliflozin (O' H ara & Jardine, 2022). 

1.3.2 Biotechnologically prepared anti-hyperglycemic agents: 

T wo types of medic ina l biotechnological products are used for management of different type 

of diabetes; w hich inc ludes; i. Glucagon like Peptide-I (GLP - I) receptor agoni st, ii . Insulin 

and their combinatio ns. GLP-l work like natural incretin hormones. These drug increase 

insulin secreti on by g lucose dependent mechani sm and no chances of hypog lycemi a. Sati ety 

fee ling, decrease g lucagon and gastric emptyin g time is mechani sm of action in addition to 

insulin secretion. T hi s c lass of drugs are manufactured by us ing rONA technology. 

Commonly used molecul es of this cl ass are; liraglutide ( 24 hours ac ting), Oulaglutide 

(weekly acting) and semaglutide (weekly acting)(G6rriz, Romera, Cobo, O ' Brien, & 

Merino-To rres , 2022). In sulin is second class of biotechno logica l medic inal products whi ch 

inc ludes different types and combinations(Iwamoto et aI. , 2022) : Traditional rON A Huma n 

Insulin 

I. Human NPH (Natural Protamine Hagdrone) Insulin 
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ii . Regul ar Human Insulin 

Short acting modern Insulin/ in sulin analogues 

1. Lispro 

11. Aspa rt 

Ill. G luli sine 

Long-act ing insulin 

1. Glarg ine 

11. Detemir 

Premi xed insulin 

I. 1-luman Pre-mi xed i.e. 70/30= 70% Human NPH (Natural Pro tamine Hagdrone) 

30% Human regul ar insulin. 

II. Modern pre-mixes i.e . 70/30 & 50/5 0 

Ultra-long acting Insulin 

i. Degludec 

F ix-dose co mbinati on 

Liraglutide+Degludec 

1.4 G lobal epidemiology of Diabetes Mellitus 

Duran et al study demonstrate that 3million people diagnosed w ith diabetes and thi s number 

increas ing in every l11oment.(Duran et a I. , 201 4) . In 20 17, 4 15 mi lli on di abeti c patients 

diagnosed w ith diabetes and this fi gure increas ing ve ry rapidl y amo ng other chronic 

di seases, and may reac h to 642 million by the end of 2040(IDF). 537 million adu lts (20-79 

years) are li ving w ith diabetes. This number is predicted to rise to 643 million by 2030 

and 783 million by 2045. (roF-202 1). 

1.5 E pidemiology of Type2 Diabetes Mellitus in Pakistan 

A study published in Lancet wh ich shows that 33 millions of people in Pakistan are liv ing 

with diabetes(Bhutta , Haq, & Basit, 2022). lOF at las 1 Qlil additi on shows that in 2021 

Pakistan shows comparative highest preva lence rate of Diabetes, 30% in among top ten 

countries showing hi ghes t di abetes cases. Rank wise Pakistan on 3 1L1 number in prevalence 

of Diabetes among the world. Disease progress shows that in 2045 Pakistan wou ld be on 

rank 1 (S un et a I. , 2022). 
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1.6 Litel"atUl"e Review: 

LK Billings e l al. condu cted mu lti center (USA, Sp ain, T urkey, Den mark and Greece) s tudy 

eva luated the effect of once dai ly degludecll irag lut ide to Basa l Bo lus in di ffere nt pat ients to 

eva luate the effect of diabetes management. Degludec/ liraglutide is a fix dose co mbina tion 

w hich seems to be mo re beneficia l in managementof type 2 di abetes me ll itus and contro l of 

body weight than basa l bo lus insulin . (Bi llings et aI. , 202 1). 

In 2020 there is anothe r comparati ve study w hi ch shows that GLP- I receptor agoni sts 

efficacy of lirag lutide in co mpari so n w ith dul aglutide co nd ucted in Ita ly. T hi s study revea ls 

that once week ly dul aglu tide is more effect ive than 24 hours acting liragluti de in additio n to 

pat ients com pliance(Mo ri eri et aI. , 2020). 

V ery recent com parat ive research in Asia shows the metformin or sul fo nylurea verses 

dulaglutide effect to manage the diabetes . T his study reveal that biotechno logica l medi cina l 

p roduct dul agluti de is more effecti ve for d iabetes management in pati ent who fa il s to 

res ponse pharmaceuti ca l products like metfo rmin or sulfon ylurea fo r blood suga r control(W. 

Wang e t a1. , 201 9). 

LS Matza et al study conducted in USA reveals tha t tw o biotechnologica l product 

dul aglutide and lirag lu tide behave di fferentl y for managem ent of d iabetes. Dulaglutide is 

weekly actin g G LP- I ago ni st w hil e liragluti de is 24 hours ac tin g G LP- I agoni st. Pati ent 

us ing once week ly ac tin g product dul aglutide are more compli ant than once dai ly act ing 

liraglutide as a result better glycemi c control was observed w ith once week ly act ing 

dulaglutide(Matza et a I. , 201 8). 

S O hosal and B Sinha study shows that a number of treatments are ava ilable fo r management 

of type 2 diabetes me llites. B ut addition of glucagon like peptide w ith sodium-glucose link 

transport inh ibitor is very effective fo r management of di abetes. Thi s combination is more 

effective in those pat ients hav ing HbA I c level greater than 7%(Ohosal & Sinha, 201 8). 

A Viljoen et al. study in USA reveals that OLP- l are more effective for management o f 

diabetes a long w ith we ight management. GLP- I agonist has lower chances of hypoglycemi a . 

Semaglutide once weck ly acting GLP-I ago ni st whi ch is mo re effecti ve if pa ti ent not 

respond to metfo rmin(V ilj oen et al. , 201 9) . 
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Tn 2018 Pratley el al. co nducted multicenter (USA, UK Denmark and Germany) a head-to­

head comparat ive study which shows that Semaglutide seems to be better treatment option 

than dulaglutide between GLP- l analogues . As both dmgs belong to same class but glycemic 

contro l along with weight management is better achi eved w ith semaglutide than 

du laglutide(Pratl ey e l a I. , 20(8). 

Japanese study shows th at diabetes manage men t w ith long-acting in sulin i.e. glarg ine is 

more expensive than dulaglutide. This study shows the better glycemic control with 

dulaglutide than in sulin glargine(Tshii , Madin-Warburton , Stri zek, Thornton-Jones, & 

Suzuki, 2018). 

Recently a study publi shed by Nature which reveals the cardioprotective effect of GLP-l in 

addition to management of diabetes . GLP-l another off-label use which is seems in most of 

the patients was weight loss. This additional benefit of newly biotechnological product 

helpful for management of diabetes mellitus in obese type 2 diabetes patients.(Sivalingam 

et aI., 2021) . 

A retrospective study published by Springer shows that inj ectab le newly developed 

biotechnolog ical product i.e. semaglutide is more beneficial for management of diabete s 

than old GLP-l agon ist. Semaglutide not only better option for di abetes management but 

also patient compliant as it is weekly acting(Jain et aI., 2021). 

AM Nada et al. conducted a study in Egypt wh ich revea Is the effect of i ncre ti n III i Illetic after 

glucose increase in blood. This study shows the effect of different GLP-l receptor agonist 

i.e ., Liraglutide and Dlliagiutide on bloog glucose management and body weight reduction. 

Dulaglutide shows more weight reduction than liraglutide.(Nada & Younan, 2021). 

In 2021 a study was conducted in Japan in which two biotechnological products were 

compare for management of diabetes. It was observed that both liraglutide and dulaglutide 

are effective in management of diabetes as both reduces the HbA I c(Tanaka , Okada , 

Tokutsu, & Tanaka , 202 1). 

A comparative anal ys is was conducted to check the effect of biotechnological product 

liraglutide in add ition to traditional metformin. It was observed that with addition of 
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li raglu tide the management of di abetes was improve in addi t ion to body weight loss. Thi s 

trea tment opt ion IS better In obese diabet ic patients(Kavyas ree, Geetha, & 

Shanl11ugasllndaram , 202 1). 

Daniel J et 01. perfo rmed a survey type inves tigation to find the association of sleep time, 

activeness and diabetes me lli tus. In thi s study, Dan iel conc luded that sleep time has strong 

association with activeness and diabetes melli tus. He observed that patients whose sleeping 

time is between 7-8 hours are more act ive and hea lthy than those whose sleep ing tim e is 

more than 8 hour or less than 7 hours(Jyoti , Ali , & Abbas, 2022). 

Ma lays ian study shows there are many other fac tors also contribute to sleep di sorder in 

diabetic pati ents. The most common fac tors are peripheral neuropath y, age, and durati on of 

di abetes . It was observed that 27% pati ents are victims of res tl ess leg synd rome and 45% 

have poor quality of s leep(Nas ir, Draman, Zulkifl i, Muhamad, & Draman, 2022). 

Shaista A. Siddiq i et al. study in Karachi reveals that the freq'uency of restl ess leg syndrom e 

and contributing fac tors , which can increase the severity of thi s disorder. It was interesting 

to know that not onl y diabetes melli tus is in vo lved in rest less leg syndrome but some other 

fac tor are also invo lved, li ke age, peripheral neuropathy, li fe sty le and poor glycemi c 

control(S iddiqi et a I. , 201 5). 

Tn Netherland, a study rega rd ing depress ion assoc iat ion with HbA 1 C was conducted. It was 

obse rved that hi gher Hb A 1 C level not onl y causes depress ion but also leads towards 

insomnia, mood disturbance and decrease appetite(Zahra, Ra lll adhani , Malll fa luti , 

Pamungkas, & Firdausa , 2022). 

1.7 Hypothesis of the Study 

Hypothesis: 

Ho= Biotechnologica l medicinal products have no ro le for management of Diabetes (T20M) 

HI = Biotechnologica l medicinal products have a role for management of Diabetes (T20M). 

1.8 Obj ectives: 

Measuring the outcome 

The fo llowing are the outcome measures that were used to check the impact of 

Bioteclmological medi cinal products fo r treatment of di abetes. 
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1.8.1 Primary Objective : 

To observe the effec ti veness of diffe rent biotechno log ica l med icinal products in 

management of Blood sugar fas ting and body weight. 

1.8.2 Secondary Objective: 

To observe the effectiveness of different biotechnological medic inal products In 

management of Bl ood suga r random, HbAlc and weight. 

1.9 Funding: 

Self 

T hi s study is the first study to check the effect iveness of diffe rent biotechn o logica l medicin al 

products on managements of T2DM pat ients by vis iting diffe rent hospital s and spec ia l 

diabetic setups in t,;vin c ity of Pakistan . 

1.10 Study Questions 

1. What is the use of biotechnolog ica l medicinal products for diabetes management 

in twin c ity of Pak istan? 

11. What is the relati onship of age, Blood sugar fast ing, B lood sugar random, 

HbA I c, gender, fam il y history and lifestyle with different types of 

Biotechn o logica l medicinal products? 

Ill. Is there any association between age, Blood sugar fas ting, B lood sugar random, 

HbA l c, gender, lifes tyle and family his tory with different types of 

Biotechnolog ica l products? 

IV. E ither ADA/lDF/PES guidelines are follow ed for type 2 diabetes mana ge ment? 
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METERTALS AND METHODS 

2.1 Study design 

A randomized co ntrol prospective, open label six months study was co nducted in Pakistan 

in which lSI pati ents hav ing T2DM were ca refull y chosen by random se lection method . 

Study show the clinica l impli cation and comparati ve analys is of different biotechnologica l 

medi c inal produ cts in treatment of diabetes mell itus in Pakistan. 

2.2 Sample Recruitment procedure 

Outdoor patient se lected for this study and after written inform consent they were randomly 

numbered. T he rati o of each group is 1: 1: 1 

Flow Diagram 

Total sample size (n= 170) 

Enrollment ) Excluded patients (n=19) 
• Patients not meet criteria (n=1 0) 
• Declined (n= 9) 

Randomized (n= 151 ) 

Allocation 1 

, 
I 

Group I (n= 50 ) 

I 
Group ii (n= 50 ) Group ii i (n= 5 1 ) 

Follow-Up ) 1 
ay, 30 th Day, 60 th Day 15th Day, 30 th Day, 60 th Day 15th Day, 30 th Day, 60 th Day 

& 90 th Day & 90 th Day & 90 th Day 

Fo ll ow-up Follow-up Fol low-up 

Analysis ) 1 1 1 
6-Month 6-Month 6-Month 

o utcom e Assessment Outco me Assessment Outcome Assessment 
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2.3 Study setting 

For six mo nth s, data was co ll ected (Octobe r 202 1 to April 2022). The qua lified Nutriti oni st 

interv iewed and inv ited each person liv ing w ith T 2DM who at tended a des ignated diabeti c 

center to take part in the study. The nature and obj ective of the resea rch were explained to 

those w ho vo lunteered to participate. The lead inves tigator evaluated each consented patient 

aga inst pre-dete rmined inc lusion and exc lus ion c riteri a. 

Data was collected from both diabetic clinics and hospital se tup I. e., Umer Diabetes 

Foundation, Is lamabad and Ras heed N urs ing Ho me Hospita l, Rawa lpindi . The data was 

co ll ected in two parts: th e first covered the indi v iduals ' socio-demographic and c linica l 

information, and the second inc ludes the Lab va lues of th e pati ents. In Part I of the data 

co ll ecting tool , e li g ibl e partic ipants were asked to fill in their socio-demographic variab les 

(gender, age, educa ti onal leve l, diabetes fam il y his tory, and co-morbidities), which were 

ga thered from their medical records. In part 2 of the data co ll ecti on instrument , they were 

a lso asked to show the ir medical lab reports. T he investigator co ll ec tin g the data suppolied 

partic ipants who co uldn't understand any element of the ques ti onna ire or couldn't self­

admini ster it. The accuracy of the partic ipants' knowledge was ensured , and they were 

encouraged to answe r a ll of th e quest ion s in order, w itho ut skipping any. It took 10-\ 5 

minutes to comple te the task in total. The c linical parameters of the partic ipants were 

gathered from the patients' medical records, inc luding blood sugar fasting , blood sugar 

random and HbA 1 c. Due to a lack of financing for the study, no monetary or other incentives 

were g iven to study partic ipants except b lood sugar chec kin g. 

2.4 Recruiting patients 

The Qualified N utriti on ist provided info rmation on the tri a l' s conduct and operating 

protoco ls to uncontro lled T 2DM pati ents (HbA I c > 8%). The part ic ipants were ga thered 

between October 202 1 to Apri l 2022. 170 pati ents were se lected after proper patient 's 

info rmed consent, but 15 1 participants fulfill ed th e stud y c rite ria . 50 pati ents in each group . 

Patient ' s educat ion re lated to diet, exercise and medicine intake was served by direct sitting 

in hea lth care fac ility and te lephonicall y. 

2.5 Evaluation of the starting point 
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The participants underwent an overa ll and gender-spec ifi c baseline eva luati on was 

pe rformed , w hich co mpri sed lab va lues i.e. Blood suga r fas tin g, Blood sugar rando m , 

H bA I C, and physical assessment. 

2.6 Dropouts or missing data 

In the group i, the re \ve re 7 dropouts (4 w ithdrew and 3 w e re lost to fo ll ow up) and 8 in the 

group ii , (5 w ithdrew a nd 3 we re los t to fo ll ow up) and 4 in gro up iii ,( I wi thdrew and 3 

were los t to follow up). As a resu lt, the final ana lys is included 50 pati ents in the group i and 

50 patients in group ii and 51 patients in the group iii . (Fig. 1). The pati ents in each group 

co ntinued to take pa rt in the study until the second fo llow-up. 

2.7 Population to b~ studied 

HbA 1 c readings above 8%, according to ADA criteria (Baranwal , Maskey, Chaudhari, & 

S herchand , 2020), indi cated uncontrolled diabetes. As a result of the s tudy'S inc lusion and 

exclusion criteria , o nl y l S I patients were careful about base line examination (Fi g. 1). 

2.8 Criteria for inclusion 

Patients with uncontroll ed T2DM over the age of 25-70, regardless of ethnicity, gender, or 

soc ia l status, must have vis ited the diabetic setup in th e previous three months and wi llin g 

to pa rti c ipate in the stud y. 

2.9 Criteria for exclusion 

Patients under the age of 25 or above 70, those with cognitive impa irment, those who have 

missed appointments in the past three months and those who are un w illing 

2.10 Study Way 

In current study participan t were not inform about grouping. All groups of this study were 

provided structural educa tion by qua li fied di et iti an about di et ( low g lycemi c index di et, low 

calories diet , low glyce mic load diet and healthy diet opt ions) and di sease, s ign and 

symptoms of hype rglyce mi a, hypoglycemi a , phys ica l act ivity, blood sugar normal va lues, 

importance of good glycemic control and importance of medicine intake. 

Nutritionist provided education to a ll g roups during first visit face-to-face and follow-up on 

15th Day, 30th Day, 60 th Day & 90th Day unde r superv isio n of consultant. Printed educati ona l 

hand outs were prov ided for medicine intake, di etary , 5MBG and exercise as per American 

Diabetes Association guidance document. 

2.11 Plan of action 
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Principl e inves ti gato r eva luated pati ent w ith di abetes uni q ue req uirements fo r the rev is ion 

of the The rapeuti c Care Plan at eac h vis it afte r 2 weeks, based on the patient's g lyce mi c 

reco rds. T his was do ne through progress notes and ta lks w ith the resea rch phys ician abo ut 

treatment m odifica ti ons, if any were needed. 

T he average p atient encounter time was between 10 and 15 m inutes at each 2-week follow­

up vis it. 

2.12 Intervention by Investigator 

A ll Participants were separated into tlu-ee groups, i, ii , and iii , based on the number of fo11ow ­

up appo intments they attended, as shown in F igure l. Inves ti gator fo ll owed the internationa l 

guidelines of IDF and ADA for patients w ith diabetes. 

2.13 Biotechnological medicinal products administration and oral hypoglycemic 

agents 

Patients were informed about the administration time, which could be w ith or 15-30 minutes 

before a m ea l, th e dose pl an, potential adverse effects, and often interfe ring medicines. 

Insulin admini strati on was di scussed with the patient, with emphas is on inj ection technique, 

syringe use, in sulin pen use, and proper admini strati on methods. The optimal inj ection sites, 

such as th e thi ghs and abdomen, were ex pla ined to the parti c ipants, a long wi th the need of 

chang ing the inj ect ion s ite. 

2.14 T reatment goals and medicine adherence 

Pati ents were ques ti oned sys temati cally by as king open-end ed qu es ti ons like, "Have you 

ever fo rgotten to take yo ur dose? " A re you sometimes s lopp y w ith your medication? and did 

you stop medi cine if you feel better? Pati ents were questioned regarding the occurrence of 

any adverse effects likes Hypoglyce mi a and taught how to recogni ze the episode o f 

hypoglycemi a or hyperg lycemia a long with its management. All pati ents w ith diabetes were 

a lso info rmed about the g lycemi c ta rge ts th at a re required to achi eve glycemi c control , suc h 

as blood sugar fa stin g levels of 126 mg/dL, blood sugar random levels of 180 mg/dL, and 

HbAl c less than 7%, w hi ch should be evaluated every three months. 

2.15 Modifications to one's diet and way of life 

According to ADA Guidelines(Aamir et a I. , 2019), di etary regimens were adjusted to th e 

need of pati ents, tak ing into account fac tors such as we ight loss, hypertension, kidn ey 

di sease, liver di sease and soc ioeconomi c issues. Pati ents were adv ised to engage in 20- 30 
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m inutes of exerc ise each day in the mo rn ing or when ever fee l free bu t fo llow the same tim e 

every day, depend ing on the ir capac ities , in orde r to pro mote we ight loss allll ma inta in a 

hea lthy BMI (BMI) . 

2.16 Sample size : 

Sample size p lanned on the bas is of previous s tudi es(B utt, A li , BakI-y, & Mustafa, 20 16 ; 

Morei ra, de Fatima Ma ntova ni , & So ri ano , 201 5). 

T he sampl e s ize co m pu ted was found to be 50 for each group . 

2.17 Ethical consideration: 

T he study was approved by Q uaid- i-Azam U nivers ity E th ical Committee and respecti ve data 

co llection cente r. Informed consent was signed by a ll parti c ipants before start of a 

partic ipant' s interv iew. 

2.18 Pilot Study 

A pilo t study was co nducted on 15 parti c ipants 10% of th e sam ple s ize . T he purpose of pilo t 

s tudy des ign was to eheck to feasib ility of th e study w hi ch needs to be co nducted. Additi o na l 

confirmation was m ade by the supervisor. 

2.19 Statistical Analys is Tool 

D ata afte r co ll ecti o n was ana lyzed by us ing diffe rent stati sti ca l too ls in SPSS data analyz in g 

software (SPSS vers io n 22). 

2.20 Variables 

L ist of dependent and independent variables 

D ependent Variables 
Blood Sugarlas fi ng 
Blood Sugor Random 
Body M ass Index 
HbA l c 

2.21 Statistical Analysis Tes t 

Independent Vari abl es 
Age 
Gender 
Famil y Hi story 
Li fe style 
Occupation 
Medi ca ti on 
Comorbidities 

FO ll owing tes ts were used to ana lyze data co ll ected for the research study. 

1. F requency and percentages for dcmographic va ri abl es . 

II. One sa mpl e t-tes t and Pai red sampl e t-test (compare two popul ati on means 

'before-afte r' s tud ies) . 

Ill. S ignifica nce level: u::;0. 05 

14 



Chapter 3 

Results 



Ch 3 Results 

Results 

3.1 Patients related parameters 

3.1.1 Demographic cha,·acteristics of patients using Human Insulin 

The demographics variables of study populations include age , gender, education, occupation 

and body mass index . Results shows that there were 50 patients including both ma les (29) 

and female (2 1). Age w ise patients were divided in to five groups. There were 3(6%) between 

25 to 34 years, 35 to 44 years were 9(18%), 45 to 54 years were 2 1(42%), 55 to 64 years 

were 9(18%) and 65 to 70 years were 8( 16%). Mean age of patients was 5 1. Maximum 

patients li e between age of 45 to 54 years and minimum between 25 to 34 years . From 

Educational point of v iew, patients were divided into five groups . Illiterate 12(24%), primary 

5(10%), secondary 8(16%), higher secondary 9(18%) and graduate 16(32%). Data show that 

maximum diabetic patients were found graduate 16(32%) and minimum were primary 

5( 10%) . Occupation wise patients were divided into seven groups: jobless 1 (2%), housewife 

1(2%), student 26(52%), businessman 2(4%) private job 15(30%) government job 1 (2%) 

and 4(8%) retired. As per Center for Disease Control, Body Mass Index wise patients were 

categor ized in to five groups: underwe ight 2(4%) , normal weight 14(28%), overweight 

15(30%), obese 13(26% ) and extreme obese 6(12%). 

Tab le 3 .1.1 : Demographic variables of typ e 2 diabetes patients (n=50) 

Parameters 11 (%) 
Patients Age (Year~) Means 51 

25 to 34 years 3(6%) 
35 to 44 years 9(18%) 
45 t054 years 2/ (42%) 
55 to 64 years 9(18%) 
65 to 70 y ears 8(16%) 

Gender 
Male 29(58%) 
Female 21 (42 %) 

Education 
JIliterate 12(24%) 
Primary 5(10%) 
SecondCllY 8(16%) 
Higher Secondary 9(18%) 
Graduate / 6(32 %) 

Occupation 
Jobless 1(2%) 
Housewife /(2%) 
Student 26(52%) 
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Businessman 2(4%) 
Private Job 15(30%) 
Govl. Job 1(2%) 
Retired 4(8%) 

BM! 
Under weight 2(4%) 
Normal Weight 14(28%) 
Overweight 15(30%) 
Obese 13(26%) 
Extreme Obese 6(12%) 

Labo rato ry Paramete rs were blood sugar fasting, blood sugar random, HbA I c and body 

weight of the pati ents. Out of 50 patients 45(90%) pat ients had blood sugar fasting > 

126mg/cll , 4(8%) hacl between 100- 125mg/dl ancl 1(2%) hacl < lOOmg/dl whereas at the end 

of study significant patients increase in control range 100-125mg/dl i.e., 11 (22%). 

Random blood sugar level show that 46(92%) patients had >200mg/dl and 4(8%) had 

between 140- 199mg/dl whi le at the end of study blood suga r random show significant 

increase in number wi thin range group: 140-199mg/d l i. e ., 13(26%) ancl 2(4%) < 140mg/dl. 

Initia ll y 50( I 00%) patients had HbA 1 c >6.5% but at the end of th e study 49(98%) showed 

> 6.5% and I (2%) lies between 5.7-6.4%. 

Minor difference in Hb A 1 c reduction before and after study was observed. Body weight 

shows increase in hea lthy weight. 

Table 3. 1.2: Laboratory va lues of type 2 diabetes patients (n=50) 

Parameters fl (%) 11 (%) 
Blood Sugar Fasting TO T5 

< IOOmg/dl 1(2%) 7(2%) 
100-125 mg/dl 4(8%) 11 (22%) 
> J 26mg/dl 45(90%) 38(76%) 

Blood Sugar Random 
<140mg/dl 0(0%) 2(4%) 
140-199mg/dl 4(8%) 13(26%) 
>200mgldL 46(92%) 35(70%) 

HbA l c 
<5.7 0(0%) 0(0%) 
5. 7-6.4 0(0%) J(2 %) 
> 6.5 50(100%) 49(98%) 

Weight 
40-50kg 3(6%) 1(2 %) 
5 1-60kg 7(14 %) 7(14%) 
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6 1- 70kg 
71-80kg 
8 1-90kg 
91-IOOkg 
> IOOkg 

3.1.2 Blood Sugar Fasting 

C h 3 Results 

12(24%) 
14(28%) 
11 (22%) 
2(4%) 
1(2%) 

15(30%) 
13(26%) 
8(/6%) 
6(/ 2%) 

Figure shows that 90% of T2DM pati ents had blood sugar fasting > 126mg/dl , 8% had 

between 1 00-1 2S mg/dl an d 2% had < I OOmg/dl w hile at the end of study 76% had > I 26mg/dl 

and 22% between I 00-1 2S mg/dl. Figure show patients hav ing blood sugar fasting within 

therapeutic range increase by Llsing traditional biotechnological product i.e ., Human Insulin . 

bJ) 
C 
..-­
(J) 

> I 26 mg/dl N-__________________________ -J 90 

tS 
H ro 
bJ) 100-1 2S mg/dl 
~ 
(J) 

-0 
o ..s 

CQ < 1 OOmg/ dl 

o 

2 
7. 

20 

22 

40 60 80 

% of patients 

Percentage °'1) '1'5 II Percentage (), ~) '1'0 

Figure 3.1.1: Graphically presentation of Blood Sugar Fasting 

3.1.3 Blood Sugar Random 

100 

Figure shows that 92% of T2DM patients had blood sugar random >200mg/dl , 8% had 

between 140-199mg/dl and 0% had < I 40 III g/d I while at th e end of study 70% had 

> 200mg/dl , 26% between 140-199mg/dl and 4% had < 140mg/dl. Figure show patients 

having blood sugar random within therapeutic range increase by using traditional 

biotechnological product i. e., Human Insulin. 
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Figure 3. l. 2: G rap hi ca ll y presentation of Blood Sugar Random 

3.1.4 Weight 

JOO 

Figure shows weight wise distribution of T2DM patients. This tigure clearly depicts the 

increase in healthy body weight of diabetic patients us ing human insulin. 

30 
<fl 25 
d 
.~ 20 
~ l ~ 
0. ::> 

"0 10 
~ 5 

o 

6 

1414 

30 

24 22 

12 

4 

.. Percentage % TO Percentage % T5 

F igure 3. 1.3 : weight wise distribution of T2DM patients 

3.1.5 Gender Distribution 

2 

Figure reveal that 58% of type 2 diabetes patients using human insu lin were male while 42% 

were female. T his shows more than 50% male using human insulin for management of 

diabetes me llitus. 
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1'1 Male Fema le 

Figure 3. 1.4: Gender wise distribution ofT2DM patients 

3.1.6 Age 

Figure shows age wise pa ti ents' di stribution which revea ls that max imulll pat ients fa ll within 

age of 45 to 54 years of an age whi le minimum fall within range of 25 -34 years of an age. 

65 to 70 years 16 
<fJ 
'-< 
C(j 

~ 55 to 64 years 18 
r< 

(\) 
01) 45 /054 years <e: 
fl 
::: 18 . ~ 35 to 44 years 
~ 
P-; 

25 to 34 years 6 

0 10 20 30 

% of Pati ents 

Figure 3. 1.5: Age wise di stribution of T2DM pati ents 

3.1.7 Education 

42 

40 50 

Figure 3.1.6: shows the Education wise distribution of patients. Out of 50 patients 32 were 

graduate, 18 higher secondary, 16 secondary, 10 primary and 24 we re illiterate. 
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32 
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(l.) 25 16 19 
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Pati ents Education 

3.1.8 Occupation 

Figure shows occupation wise distribution of patients . Figure revea ls that more than 50% of 

the patients using traditional Biotechnological product for management of TDM w ere 

students. 

60 52 

en 50 
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1:1 40 30 . ~ 
....... 
I:'l 30 0.... 

4-< 
0 20 

'cf( 
10 :2 2 4 

0 
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Patients Education 

Figure 3. 1. 7: Occupation wise distributio n ofT2DM pati ents 

3.1.9 Body Mass Index 

8 
') 

F igure shows BM! w ise distribution of patients. Body weight u sua lly decreased in type 2 

diabe tes patients if it remains uncontrolled but if pat ients use traditiona l rONA huma n 

insulin than body we ight inc reases. 

20 



~ 30 
c: 
.~ 20 
ro 

0... 
4-< 10 o 

~ 0 

4 

Ch 3 Results 

28 30 
26 

Q, 
\'\'\ 

\, ilI 
~i-

Patients Body Mass Index 

Figure 3. 1. 8: BM] wise di stribution ofT2DM patients. 

3.1.10 HbA1c 

12 

?~ 
O'OilI 

Figure shows the compari son of HbA 1 c reduction at start and end of study in patients using 

human insulin. It was clea rl y observed the HbA I c reduced by using human insulin in most 

of the patients. 
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Figure 3.1.9: HbAl c at start of study and at end of patients using Human Insulin. 

3.1.10 Pair Sample T test on different variables 
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C h 3 R esults 

Table 3 .1.3 shows Pa ired t-test analysis (P<0.05) for Blood suga r fa sting after 15 days use 

of human insulin. This tab le shows P-valu e <0.05 which indicate s ignificant reduct ion in 

bl ood sugar fas ting after 15 days use of human ins ulin . 

Paired Differe nces 

BSF-I - BSF 2 Std. 
Std . Error Sig. (2-

Mea n Deviati on Mea n Lower Upper T df ta il ed) 

1. 36200E I 47.69755 6.74545 .06450 27. 17550 2.01949 .049 

Table 3 .1.4 Paired t-tes t a na lys is (P<0.05) for Blood sugar fast in g after 30 days use of human 

insulin. Below tabl e shows P-value 0.000 which indicate very s ignificant reduction in blood 

sugar fasting after 30 days use of human insulin. 

Paired Differences 

BSF 1 - BSF 3 Std . - -
Std. Error 

Mea n Deviation Mean Lower Upper df 

3.1 7600 EI 46.76889 6.6141 2 18.46843 45.05 157 4.802 49 

Sig. (2 -
tailed) 

.000 

Table 3.1.5 Paired t-tes t a na lys is (P<0.05) for Blood sugar fasting aftcr 60 days use of human 

insu lin . Below tabl e sho ws P-value 0.00 which indicate s ignificant reduction in blood suga r 

fasting after 60 days use of human insulin. 

Paired Differences 

BSF 1 - BSF 4 Std. - -
Std. Error Sig. (2-

Mean Deviation Mean Lower Upper Df ta iled) 

3.69800E I 46.80811 6.61967 23 .67728 50.28272 5.586 49 .000 

Table 3 .1.6 Paired t-tes t ana lys is (P<0.05) for B lood suga r fasting aft e r 90 days li se ofhul11an 

insulin. Thi s tabl e shows P-value 0.00 which indicate significant reduction in blood sugar 

fa s ting after 90 days use of human insu lin. 

Paired Differences 

BSF 1 - BSF 5 Std. - -

Std. Error 
Mean Deviation Mean Lower Upper 

4. 23200E 1 46.98825 6.64514 28.96609 55 .6739 1 

Sig. (2-
df tailed) 

6.369 49 .000 
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T able 3 .1.7 Pa ired t-tes t anal ys is (P<0.05) for Blood suga r rando m afte r 15 days LI se of 

human insulin . T hi s tab le shows P-va lue 0 .000 w hi ch indi cate s ignificant reduction in b lood 

sugar random after 15 days use of human insulin . 

Paired Diffe rences 

BSR 1 - BSR 2 Std. 

Mean 
Std. Error 
Dev iation Mean Lower Upper 

S ig. (2-
df ta il ed) 

4 .78600E I 88.97994 ~2 .5 836 22 .572 18 73. 14782 3.803 49 .000 

Tab le 3. 1.8 Paired t-tes t analysis (P<0.05) for Blood sugar random after 30 days LIse of 

human insulin. This table shows P-value 0.000 w hich indicate significant reduction in blood 

sugar random after 30 days use of human insulin . 

Paired Samples Test 

BSR 1 
BSR 3 

Pa ired Differences 

Std. 
Mean Dev iation 

8.13400E l 94 .94351 

Std. Error Sig. (2-
Mean Lower Upper df ta il ed) 

13.42704 54.35735 108.3 2265 6.058 49000 

T able 3. 1.9 P aired t-test analys is (P<0.05) for Blood sugar rando m a ft er 60 clays li se or 

human insulin . Thi s tabl e shows P-va lue 0 .000 w hi ch indicate s igni ficant redu cti on in blood 

sugar random after 60 days use of human insulin . 

Paired Samples Test 

BSR 1-
BSR 4 

P a ired D iffe rences 

Std . 
M ean Deviation 

8.37800E l 104.37868 

Std. Error _ _ _____ _ 
Mean Lower Upper 

14.76138 54.1 1591 113.44409 5.676 

Sig. (2-
df tai led) 

49 .000 

Tab le 3 .1.10 Paired t-test analys is (P<0.05) for Blood sugar random after 90 days use of 

human insulin. Thi s tab le shows P-value 0 .000 which indicate signi ficant reduction in blood 

sugar random after 90 days use of human insulin. 

BSR I 
BSR 5 

Paired Ditfere nces 

Std . Std . Error ________ _ 

Mean Dev iation Mea n Lower Upper T Of 

6.83600E I 126.2745 2 17.8579 1 32.473 18 104. 24682 3.828 49 

S ig. (2-
ta il ed ) 

.000 
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Table 3.1 .1 I Paired t-test analysis (P<0.05) for HbA I c after 90 days use of human insulin. 

This table shows P-value 0.000 which indicate signifi cant reduction in HbA 1 c after 90 days 

use of human insulin. 

I-IBAlc I 
HbAI C 2 

Pail'eel Differences 

Stel. Std. Error ______ _ 
Mean Dev iation Mean Lower Upper T Df 

1. 32 160 1.8 1839 .257 16 .80482 1. 83838 5.139 49 

Sig. (2-
tail ed) 

.000 

Table 3. 1.12 Paired t-test analysis (P<0.05) for body weight after 15 days use of human 

insulin. This table shows P-value greater than 0.05 which indicate non-significant reduction 

in body weight after 15 days use of human insulin . 

Paired Differences 

Weight_ 1 Std. 
Weight_2 Std. Error Sig. (2-

Mean Deviation Mean Lower Upper T df tail ed) 

-.02000 .99980 .14139 -.30414 .264 14 -.14 1 49 .888 

Tab le 3. 1.1 3 Paired t-tes t ana lys is (P<0.05) for body weight after 30 days use of human 

insu lin. This tab le shows P-value greater than 0.05 which indi cate non-s ignifi ca nt reduct ion 

in body weight after 30 days use of human insulin. 

Paired Differences 

Weight_ l Std. 
Std. Error Sig. (2-

Weight_3 Mea n Deviation Mean Lower Upper df tailed) 

-.16000 1.59540 .22562 -.6134 1 .29341 -.709 49 .482 

Table 3.1.14 Paired t-test analysis (P<0.05) for body weight after 60 days use of human 

insulin. This table shows P-va lue greater than 0.05 which indicate non-s ignificant reduction 

in body weight after 60 days use of human insulin . 

Paired Differences 

Weight_ I Std. Std. Error Sig. (2-
Mean Deviation Mean Lower Upper df tailed) 

Weight_ 4 
-.46000 2.38370 .33711 -1.13744 .21744 -1.365 49 .179 

24 



Ch 3 Resul ts 

Tab le 3. 1.1 5 Pa ired t-tes t analys is (P<0.05) fo r body we ight after 90 days use of human 

insulin . Thi s table shows P-va lue greater th an 0.05 whi ch indi cate non-s ignifi cant reducti on 

in body weight after 90 days use of human insu lin . 

Pai red Differences 

Std . 
Std . E rror Sig. (2 -

Dev iat ion Mea n We ight_ 5 Mea n Lower Upper dt' ta il ed) 
---------------------------------~~-------------------

-.74000 3.24390 .45876 -1.66 190 .1 8 1901.6 13 49 . 11 3 

3.2 Demographic characteristics of patients using Modern Biotechnological 

product i.e., Semaglutide 

T he demographics vari ables of study popul ati ons include age, gender, educati on, occupati on 

and body mass index. Resul ts shows that there we re 50 pati ents inc luding both males (2 1) 

and fe male (3 0). Age w ise pati ents were divided into fi ve groups. There were 4(7.8%) 

between 25 to 34 years, 35 to 44 years were 10(1 9.6%), 45 to 54 years were 19(37.3%),55 

to 64 years were 16(3 1.4%) and 65 to 70 yea rs were 2(3.9%). Max imum pati ents li e between 

age of 45 to 54 years and minimum between 65 to 70 years. Educa ti on point of view patients 

w ere di vided into fi ve g roups. llli terate 6(11. 8%), primary 6(1 1.8%), seco ndary 6( 11 .8%), 

hi gher seco ndary 9(17.6%) and graduate 24(47%). Data shows that max imulll diabetic 

patients were found graduate 24(47%). Occupation w ise patients w ere divided into seven 

groups: jobless2 (3 .9%), housewife 19(37 .3%), student 0(0%), bus iness man 13(25.5% ), 

pri vate job 6( 11 .8%) government job 1 O( 19.6%) and I (2%) retired. As per Center fo r 

Di sease Co ntrol , Body Mass Index w ise pati ents were catego ri zed into fi ve groups: 

underweight 0(0%), no rmal weight 2(3 .9%), overwe ight 23(45 . 1%), obese 10(1 9.6%) and 

extreme obese 16(3 1.4% ). 

Table 3.2. 1: Demographic variables of type 2 diabetes patients. (n=5 1) 

Parameters 
Patients Age (Years) 

Gender 

25 to 34 y ears 
35 to 44 y ears 
45 1054 years 
55 to 64 y ears 
65 to 70 years 

Ma le 

11 (%) 

4(7. 8%) 
10(19.6%) 
/ 9(37.3%) 
/ 6(3 / .4%) 
2(3.9%) 

2 J (4 / .2%) 
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Female 

Illiterate 
Primary 
Secondary 
Higher Secundary 
Graduate 

Jobless 
Housewif e 
Student 
Businessman 
Private Job 
Govt. Job 
R etired 

Under weight 
Normal Weight 
Overweight 
Obese 
Ex treme Obese 

30(58.8%) 

6(1 1.8%) 
6(1 1.8%) 
6(11 .8%) 
9(17.6%) 
24(47%) 

2(3. 9%) 
19(3 7.3 %) 
0(0 %) 
13(25.5%) 
6(11. 8%) 
10(19.6%) 
1(2%) 

0(0 %) 
2(3.9%) 
23(45.1 %) 
10(19.6%) 
16(31. 4%) 

Laboratory Parameters were blood sugar fas ting, blood sugar random, HbA 1 c and bod y 

we ight of the pati ents. Out of 50 pati ents 50(98% ) pati ents had blood sugar fa stin g > 

126mg/dl and 1(2%) had between 100- 125 mg/dl w hereas at the end of study significant 

patients increase in co ntrol range 100-1 25 mg/dl i.e., 18(35 .3%) and 5(9 .8%) below 

100mg/dl. 

Random blood sugar leve l show that 48(94.2%) patients had >200mg/dl and 3(5.9%) had 

between 140- 199mg/dl whil e a t the end o f study blood suga r random show significa nt 

ll1crease in number w ithin range group : l40-199mg/dl i.e ., 11 (2 1.6%) and 14(27.5%) 

< 140mg/dl. 

Initia lly 50( 100%) patients HbA lc was >6.5% but at the end of the study 42(82 .4%) was > 

6.5%, 8( 15.7% ) between 5.7-6 .4 and 1 (2%) below 5.7% . Signifi cant difference in HbA 1 c 

reduction before and after study was observed. Body we ight table show decrease in 

overweight. 

T able 3.2 .2: Laborato ry va lues of type 2 diabetes pati ents 

Parameters 
Blood Sugar Fas ting 

<100mg/dL 

11 (%) 
TO 
0(0%) 

11 (%) 
T5 
5(9.8%) 
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100-125mg/d/ 1(2%) 18(35.3%) 
>126mgldL 50(98%) 28(54.9%) 

Blood Sugar Random 
< 140mg/dL 0(0%) 14(27.5%) 
140-199mg/dl 3(5.9%) 1 J (2 1.6%) 
> 200mgldl 48(94.2%) 25(49%) 

HbA l c 
<5.7 0(0%) 1(2%) 
5.7-6.4 0(0%) 8(15.7%) 
> 6.5 50(100%) 42(82.4%) 

Weigh! 
40-50kg 0(0%) 0(0%) 
51-60kg 1(2%) 4(7.8%) 
61- 70kg 6(1 1.8%) 5(9.8%) 
71-80kg 7(13.7%) 13(25.5%) 
8 1-90kg 16(3 1. 4%) 16(3 1. 4%) 
91- IOOkg 7(13.7 %) 7(13.7%) 
> 100kg 14(27.5%) 6(1 1.8%) 

3.2.1 Blood Suga r Fasting 

Figure show that 98% of T2DM patients had blood sugar fasting > 126mg/dl, 2% had 

between 100-125 mg/d l and 0% had < IOOm g/dl while at the enel of study 54.9% hu el 

> I 26mg/dl , 35.3% between I OO-125mg/dl anel 9.8% below IOOmg/ell. Figure show pati ents 

hav ing blooel sugar fast in g within therapeutic range increase by usin g moelern 

biotechnological product i.e., Semaglutide. 
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9 

Figure 3.2. 1: Graphica lly presentation of Blood Sugar Fasting 

3.2.2 Blood Sugar Random 
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Figure show that 94 .2% of T2DM pat ients had blood sugar random >200mg/dl and 5.9% 

had between 140- 199 mg/d l whi Ie at the end of stud y 49% had > 200mg/dl , 2 1 .6lyo between 

140-199mg/dl and 27.5% had < 140mg/dl. Figure show patients hav ing blood sugar random 

within therapeutic range increase by us ing modern biotechnologica l product i. e ., 

Semaglutide . 
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Figure 3.2 .2 : Graphica lly presentation of Blood Sugar Random 

3.2.3 HbAlc 
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Figure 3.2.3 : HbAlc wise distribution ofT2DM patients 

3.2.4 Weight 
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F igure show we ight wise di stribution ofT2DM patients. Thi s figure sho ws that initiall y 27% 

patients have body weight greater than I OOkg but at the end of stud y thi s va lue reduced to 

11.8% which indicate the significant reduct ion in body we ight. 
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Figure 3.2.4: Weight wise distribution ofT2DM patients 

3.2.5 Gender Distribution 

27. 5 

I ':;. J 3. :-

Figure revea l that 58% patients were male whil e 42% were femal e. 59% female use 

semaglutide the reason is that most of the diabeti c females are obese so, semaglutide wo rk 

dually to manage diabetes as well as body weight. 

III Male 

Fe male 

Figure 3.2.5: Gendcr wisc di stribution ofT2DM patients 

3.2.6 Age 
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F igure show age w ise pati ents' di stribut ion which revea l th at max imum pati ents fall w ithin 

age of 45 to 54 years of an age . 
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F igure 3.2.6 : Age w ise di stributi on ofT2DM pati ents 

3.2.7 Education 

31.4 

3.9 

55 to 64 65 La 70 
years years 

Figure show the Educati on w ise distribution of patients . This fi gure shows that most of the 

semaglutide user are graduate i.e . 47%. 
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F igure 3.2.7 : Educati on w ise distribution ofT2DM pati ents 

3.2.8 Occupation 
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F igure 3 .2.8 show occupation wise di stribution of pati ents. Occupation w ise 37.3% user of 

semaglutide are hOLlsew ives, 2nd major L1ser are bus iness man whil e none of the student LI se 

this product. 
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3.2.9 Body Mass Index 
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F igure 3 .2.9 show modern Biotechnological product lIsed in sllch patients which were 

overweight. This figure shows that 45 .1 % semaglutide user a re overweight while none of 

the patient is under weight. Thi s product reduced body weight and better treatm ent option 

for obese diabeti c patients. 
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Figure 3.2. 10: Shows that HbAlc reduct ion cl earl y observed by us ing rO NA semaglutide 

g lucagon like peptide. 

3 1 



Ch 3 Results 

70 
60.8 

60 

fl 
c 50 
(!) 

~ 40 

'" p... 
4- 30 23.5 23 .5 
0 

~ 20 15.7 
0 

17 .6 15V.6 
.8 

10 
0 2 0 o 0 

0 
--., -
<5 '7 5.7-6. 4 6.5-/.4 7.5-8 tl 

Patients HbA Ie 

a Percentage % TO Percentage % T5 

Figure 3.2.9: HbA I c at start of study and at end of patients using semaglutide 

3.2.10 Pair sample T test on different parameters 

Table 3.2.3 Pair sample t-test analysis (P<0.05) for Blood sugar fasting after 15 days use of 

Semaglutide. Tab le shows P-value 0.042 whieh is greater than 0.05 , this shows not 

significant reduction in blood sugar fasting after 15 days use of rONA Semaglutide. 

Paired Differences 

BSF 1 Std . Sig. -
BSF 2 Std. Error (2-

Mean Deviation Mean Lower Upper df tail ed) 

7. 1 960~ 24.595 14 3.44401 .27~5~ 14.11 357 2. 0~9 50 .042 

Tab le 3.2.4 Pair sampl e t-test ana lys is (P<0.05) for Blood sliga r fasting afte r 30 days use of 

Semaglutide. Tab le sho ws P-va lue 0.000 which is less th an 0.05, thi s shows significant 

reduction in blood sugar fasting after 30 days use of rDNA Semaglutide. 

Paired Differences 

Std. 
Deviatio Std. Error S ig. (2-

Mean n Mean Lower Upper df tai led) 

BSF I - 1.63 137E 28. 1072 3.9358 1 8.40842 24.26; 4. 145 50 .000 -
BSF 3 9 
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Tab le 3.2.5 Pair samp le t-test anal ys is (P<O.05) for Blood sLI gar fa sting after 60 days use of 

Semag lutide. Tab le shows P-va lue 0.000 whi ch is less than 0.05, thi s shows signifi cant 

reduction in blood sugar fasting after 60 days use of rDNA Semaglutide. 

BSF 1 -
BSF 4 

Pa ired Diffe rences 

Std . 
Mean Deviation 

2.888247 27 .80838 

Std. Erro r ______ _ 
Mean Lower Upper 

3.89395 2 1.06 11 2 36.70 35 7.4 17 
l) 

df 

50 

Sig. (2-
tailed) 

. (JOO 

Table 3.2.6 Pair sample t-test ana lys is (P<O.05) for Blood sugar fas tin g at the end of study. 

Table shows P-value 0.000 which is less than 0.05, this that Blood Sugar Fasting after 90 

days use of semaglutide was statistica lly significant reduced. 

Paired Differences 

BSF I Std. Sig. 
BSF 5 Std . Error (2-

Mean Deviation Mean Lower Upper df tailed) 

4 .5 11 76E I 3 1.9 1028 4.46833 36. 14274 54.09256 10.097 50 .000 

Table 3.2.7 Pair samp le t-test ana lysis (P<0.05) for Blood sugar random after 15 days use of 

Semaglutide . Tab le shows P-va lue 0.000 whi ch is less than 0.05, thi s shows s ignifi can t 

reduction in blood sugar random after 15 days use of rONA Scmaglut ide. 

Paired Differences 

BSR 1 Std . Std. Error Sig. (2-
BSR 2 Mean Devi ation Mean Lower Upper df tail ed) 

4.6215 7E I 79.03476 11 .06708 23.98680 68.44457 4.176 50 .000 

Tab le 3.2.8 Pair sample t-test analysis (P<0.05) for B lood sugar random after 30 days use of 

Semaglutide. Table shows P-value 0.000 which is less than 0.05, this shows significant 

reduction in blood sugar random after 30 days use of rONA Semaglutide. 

BSR 1 -
BSR 3 

Paired Differences 

Std. Std. 
Deviatio Error 

Mean 11 Mean Lower Upper 

9.20784E I 9 1.0 1799 12.74507 66.47921 11 7.67765 7.225 

Sig. 
(2-

tail e 
df d) 

50 000 
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Table 3 .2.9 Pa ir sa mpl e t- tes t ana lys is (P<0 .05) fo r Blood sugar random after 60 days use of 

Semaglutide. Table shows P-va lue 0 .000 wh ich is less th an 0 .05, thi s shows signifi ca nt 

reduction in blood sugar random after 60 days use of rDNA Semaglutide. 

Pa ired Diffe rences 

BSR I - Std . Std . Error S ig. (2--
BSR 4 Mean Dev iat ion Mea n Lower Upper df ta il ed) 

1.06706E2 86.36534 12.09357 82.4 1524 130.99653 8.823 50 000 

Table 3.2 .10 Pa ir sa mpl e t-tes t analys is (P<0.05) fo r Blood sugar random at the end of stucl y. 

Ta ble shows P-va lue 0 .00 which is less than 0 .05 , thi s shows s i gni1~cant reduction in blood 

suga r random at the end of study in pati ents usin g rDNA Semaglutid e. 

Pa ired D iffe re nces 

BSR 1 Std . 
Std. Error Sig. (2-

BSR 5 Mean Dev iation Mea n Lower Uppe r df ta il ed) 

1.2094 1 E2 122.23738 17. 1 1666 86.56 136 155.32099 7.066 50 .000 

Table 3.2 .11 Pair sample t-test analysis (P<0.05) for Body weight after 15 days use of 

Sem aglutide. Table shows P-va lue 0 .785 w hieh is grea ter than 0.05 , thi s shows nut 

s ignifica nt reduction in body weight after 15 days use of rDNA Semaglutide. 

Paired Differences 

Weightl Std. 
Weight_2 Std. Error Sig. (2-

Mean Deviation Mean Lower U pper df tailed) 

.03922 1.01 903 . 14269 -.24739 .32582 .275 50 .785 

Table 3 .2.1 2 Pair sa mple t-tes t anal ys is (P<0.05) for Body wei ght after 30 days use of 

Semaglutide. Table shows P-value 0.106 w hich is greater than 0.05, this shows no t 

s ignifica nt reduction in body we ight after 30 days use o f rDNA Scmaglutidc. 
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Paired DitTerences 
Sig. 

Std . Std. Error (2-
Mean Deviat ion Mean Lower Upper df ta iled) 

weight - I 
3.2745 l 14. 18743 1.98664 -.7 1577 7.26479 1.648 50 .1 06 

Weight 3 

Tab le 3.2.13 Pair samp le t- test ana lys is (P<0.05) fo r Body we ight after 60 days use of 

Semaglutide. Tab le shows P-va lue 0.000 w hich is less than 0 .05, thi s shows significa nt 

reduction in body we ight a ft er 60 days use of rDNA Se mag lutide. 

Paired DitTerences Sig. 
Std. Std. (2 -

Deviatio Error taile 
iVI ea n n Mean Lower Upper df d) 

weight -l 
3.2745 1 2.54620 .35654 2.55838 3.99064 9.184 50 .000 

Weight_ 4 

Table 3.2. 14 Pair sampl e t-tes t analysis (P<0.05) for Body weight after 90 days use of 

Semaglutide. Table shows P-value 0 .000 which is less than 0.05 , this shows s ignificant 

reduction in body weight after 90 days use of rDNA Semag lutide. 

Pa ired Differences 

weight - I Std. Std . Error S ig. (2-
We ight_5 Mean Deviat ion Mean Lower Upper t df tailed) 

6.62745 5.22670 .731 88 5. 15742 8. 0Y74Y Y.055 50 .000 

Tab le 3.2. 15 Pa ir sa mpl e t-tes t ana lys is (P<O.05) for HbA 1 c a t the end or s tudy. Table shows 

P-value 0.00 w hi c h is less than 0 .05 , this shows s ignifi cant reduction in HbA I c the end of 

study in patie nts us ing rDNA Semaglutide. 

Pai red Differences 

HBAl c I - Std . Sig. 
HbAI C 2 Std. Error (2-

Mean Deviation Mean Lower Upper df tailed) 

2.98275 1.47426 .20644 2.568 10 3.39739 14.449 50 .000 

3.3 Demographic characteristics of patients using Modern Biotechnological 

product i.e. , Fix-Dose Combination (Degludec+Liraglutide) 

The demographics var iables of study populations include age, gender, education, occupation 

and body mass index. Results show that the re were 50 pati e nts includin g both males (23) 
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and fe male (27) . Age wise pati ents were divided into five groups. There were 0(0%) between 

25 to 34 yea rs, 35 to 44 years were 10(20% ), 45 to 54 yea rs were 18(36%), 55 to 64 yea rs 

were 20(40% ) and 65 to 70 years were 2(4%). Maximum patients lie between age of 55 to 

64 years and minimum between 25 to 34 years. Education point of view patients were 

divided into fi ve g roups. Illitera te 3(6%), primary 3(6%), seco ndary 10(20%) , hi gher 

secondary 11 (22%) and graduate 23(46%). Data shows that maximum diabetic patients were 

found graduate 23(46%). Occupation w isc patients were di vided into seven groups: jobless 

1(2%), housewife 17(34%), student 0(0%), businessman 10(1 5%), private job 1 ~(36% ) 

gove rnment job 3(6% ) and 6(12%) retired . As per Center for Disease Control, Body Mass 

Index wise patients were categorized into five groups: underweight O(O(Vo) , normal we ight 

17(34%), overweight 18(36%), obese 8( \ 6%) and extreme obese 7(14%). 

Tab le 3.3. 1: Demographi c variables of type 2 diabetes patients. (n=50) 

Parameters 11 (%) 
Patients Age (Years) 

25 to 34 years 0(0%) 
35 to 44 y ears 10(20%) 
45 t054 years 18(36%) 
55 to 64 years 2 ()(4()%) 
65 to 70 years 2(4%) 

Gender 
Male 23(46%) 
FemaLe 27(54 %) 

Educa tion 
Illiterate 3(6%) 
Pril11G/y 3(6%) 
Secondary 1U(2U %) 
Higher Secondary ll (22%) 
Graduate 23(46%) 

Occupation 
Jobless 1(2 %) 
Housewife j 7(34%) 
Student 0(0%) 
Businessman 5(10%) 
Private Job 18(36%) 
Govt. Job 3(6%) 
Retired 6(12 %) 

8M! 
Under weig ht 0(0%) 
Norma l Weight 17(34%) 
Overweight 18(36%) 
Obese 8(16%) 
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Extreme Obese 7(14%) 
Laboratory Parameters were b lood sugar fasting , blood sugar random, HbAlc and body 

weight of the pati ents. Out of 50 pati ents 49(9R% ) pati ents had blood sli ga r fas tin g > 

126mg/dl and 1(2% ) had between 100- 12S mg/dl whereas at the end of study significant 

patients increase in contro l range 100- 12Smg/d l i.e. , 13(26%). 

Random blood sugar leve l show that SO( 1 00%) patients had > 200m g/dl whil e at the end 0 f 

study blood s li ga r rando m show signifi can t in crease in number w ithin range group: 140-

199mg/dl i. e., 13(26%). 

Initiall y SO( 1 00%) pati ents had HbA I c >6.5% but at the end of the study there is no reduction 

in HbA 1 c apparentl y as per reference va lue but Blood Sugar Fasting and Blood Sugar 

Random clearly show si gnifi ca nt reduction in blood suga r va lues by lls in g Biotechnologica l 

medicinal products. Body weight also decreased in overweight type 2 diabetes pat ients. 

Table 3.3.2 : Laboratory values of type 2 diabetes patients 

Parameters 11 (%) 11 (%) 
Blood Sugar Fasting TO T5 

< 1 OOmg/d/ 0(0%) 0(0%) 
IO()- 125mg/d/ 1(2%) 13(26%) 
> 126mg/dl 49(98%) 37(74%) 

Blood Sugar Random 
< 140mg/dl 0(0%) 0(0%) 
140- 1 99mg/dl 0(0%) 13(26%) 
>200mg/dl ~ O(100%) 37(74%) 

HbAlc 
<5. 7 0(0%) O(U%) 
5.7-6.4 0(0%) 0(0%) 
>6.5 50(100%) 50(100%) 

Weight 
40-50kg 0(0%) 0(0%) 
51-60kg 2(4%) 3(6%) 
61-70kg 16(32%) 23(46%) 
71-80kg 16(32%) 9(18%) 
8 1-90kg 5(10%) 9(18%) 
91-100kg 5(10%) 1(2%) 
> 1 OOkg 6(12%) 5(1 0%) 

3.3.1 Blood Sugar Fasting 

Figure show that 98% of T2DM patients had blood sugar fasting > I 26mg/dl and 2% had 

be tween 100-1 2Smg/dl whi le at the end of study 74% had > 126mg/dl and 26% between 

100-1 2Smg/dl. Figure show patients having blood sugar fasting within th erapeutic range 

37 



Ch 3 Results 

Increase by uSin g modern biotechnologica l product I. e. , Fix-Dose Co mbinati on 

(Degludec+L i rag lutide) 
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B lood Sugar Fasting 

> I 26mg/d/ 

III Percentage % TO Percentage % T5 

Figure 3.3. 1: Graphically presentation of Blood Sugar Fasting 

3.3.2 Blood Sugar Random 

Figure show that 100% of T2DM patients had blood sugar random >200mg/dl while at the 

end of study 74% had > 200mg/dl and 26% between 140-199mg/dl. Figure show patients 

havi ng blood suga r random wi th i n th erapeuti e range increase by us i ng modern 

biotechnological product i.e. , Fix-Dose Combinat ion (Degludec+Liraglutide) 
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Figure 3.3.2 : Graphically presentation of Blood Sugar Random 

3.3.3 Weight 
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Figure show we ig ht w ise di s tributi o n of T 2DM pati ents. Thi s tabl e shows that mo re th an 

half pat ients body we ig ht fa ll w ithin category of 6 1-80kg us ing fi x-dose combinations. 
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Fi gure 3. 3.3 : Weight wi se di stribution ofT2DM pati ents 

3.3.4 Gender Distribution 

Figure reveal that 46% patients were male wh ile 54% were female. 54% males use fix-dose 

combination whi le 46% female use this product in this study. 

• M ale 

Female 

F igure 3. 3.4: Gender wi se di s tribution ofT2DM patients 

3.3.5 Age 
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Figure show age w ise pati ents' di stributi on whi ch revea l th at max imum patients fa ll w ith in 

age of 55 to 64 years or an age whil e minimum pa ti ents w ith in 65 to 70 yea rs of an age . 

None patients using fi x-dose combin ati on fall w ithin ca tegory of 25-3 4 yea rs of an age. 
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F igure 3.3 .5: Age w ise di stributi on ofT2DM pati ents 

F igure show the Education w ise di stribution of pati ents . 46% graduate, 22% hi gher 

secondary, 20% secondary, 6% primary and 6% illite rate type 2 d iabetes mellitus using fi x­

dose combination. 
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Figure 3.3.6: Education wi se di stribution ofT2DM pati ents 

3.3.7 Occupation 
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Figure show occupat io n w ise distribution of patients. Max imum patients ho ld ing private job 

36% of th e tota l lI s in g thi s product. 34% housewives, 12% ret ired , IOIYu bus in ess l11 an, 6% 

govt-job holder and 2% job less using this biotechno logica l product in current s tudy sampl e. 
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F igure 3.3 .7: Occupation wise distributi on ofT2DM patients 

3.3.8 Body Mass Index 

F igure show modern B iotechno logica l product used in such patients whi ch were overweight. 

36% overwe ight, 34% norm al we ight 16% obese and 14% extreme obese pa ti ents using fix­

dose combination. 
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Fig ure 3.3.8: BMI wise di stribution ofT2DM patients 
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Figure 3.3.9 shows Hb A I c reducti on after us ing fi x-dose combin3t ioll in typc 2 diabetes 

mellitus patients. Thi s graphically presentation ofHbA I c reduct ion seems to be stati sticall y 

significantly by using fi x-dose combinatio n. 
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Figure 3.3.9: HbA I c at start of study and at end of patients using fix dose combinat ion 

3.3.9 Pair sample T test on different variables 

Table 3.3 .3 Pair sample t-test analysis (P<O.05) for blood sugar fastin g after 15 days use of 

fi x dose combination. Table shows P-value 0.00 I whi ch is less than 0.05 , thi s shows 

significant reduction in blood sugar fast ing in pati ents using fi x-dose combination . 

Paired Differences 

BSF I - Std. -
BSF 2 Std. Error Sig. (2-

Mean Deviation Mean Lower Upper t df tailed) 

2. 16600EI 43 .2400 I 6. 11 506 9.37 133 33.94867 3.542 49 .001 

Table 3.3.4 Pair sample t-test analysis (P<0.05) for blood sugar fasting after 30 days use of 

fi x dose combination . Table shows P-value 0.000 which is less than 0.05, this shows 

sign ificant reduction in blood sugar fasting in patients using fix-do se combination. 

BSF 1-
BSF 3 

Paired Differences 

Std. Std. Error ______ _ 
Mean Deviation Mea n Lower Upper 

3.54600E 1 52 .6735 1 7.449 16 20.49035 50.42965 

Sig. 
(2-

df tail ed) 

4.760 49 .000 
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Tab le 3.3 .5 Pair sa mpl e t-tes t ana lys is (P<O.05) fo r blood sugar fa sting after 60 da ys use of 

fix dose co mbin at io n. T able show s P-va lue 0.000 which is less than 0.05 , thi s shows 

s ignificant reduction in blood sugar fas ting in patients us in g fix-do se combinat ion. 

BSF I -
-

BSF 4 
Mean 

3.672 00E I 

Paired Differences 

Std . 
Std. Error 

Dev iation Mean Lower Upper 

46.60649 6.59 11 5 23.4 745849.9654 2 5.57 1 

S ig. (2-
df tailed) 

49 .000 

T able 3.3.6 Pa ir sa mpl e t-test ana lysis (P<0.05) for blood suga r fa s ting at th e end of study. 

Tab le shows P-value 0.00 which is less than 0.05 , this shows significant reduction in blood 

sugar fasting at the end of study in patients using fix-dose combination. 

BSF I 
BSF 5 

Pa ired Differences 

Std. 
Std. 
Error 

Sig. 
(2-

Mean Deviation Mean ' Lower Upper df ta il ed) 

4.70000E 1 55.05063 7.78533 31.35479 62 .6452 1 6037 49 .000 

Table 3.3.7 Pair sa mpl e I-test anal ys is (P<0.05) for blood suga r random afte r 15 days use of 

fix dose combinat ion. Tab le shows P-value 0.000 which is less than 0 .05, this shows 

s ignifi cant reduction in b loocl sLIgar ranclom in pati ents L1 s in g fix-close co mbin ati on. 

BSR 1 -
BSR 2 

Mean 

4.76600E 1 

Paired Differences 

Std. 
Std. Error 

Deviat ion Mea n Lower 

48 .98838 6.92800 33.73766 

Sig. 
(2-

Upper df tai led) 

61.582346.879 49 .000 

Tab le 3.3 .8 Pair sample t-test ana lysis (P<0.05) for blood sugar ranclom afte r 30 cla ys use of 

fi x dose combination. Table shows P-value 0.000 which is less than 0.05 , thi s shows 

signifi cant reducti on in b lood sugar ranclom in pati ents lI s in g fix-do se co mbin ati on. 

BSR 1-
BSR 3 

Paired Diffe rences 

Std. Std. Error _______ _ Sig. (2-
Mean Deviation Mean Lower Upper df tai led) 

6.88400E I 55.57689 7.85976 53.04522 84.6347 8 8.759 49 .000 
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Table 3.3.9 Pair sample t-test anal ys is (P<0.05) for blood suga r random after 60 da ys use of 

fi x dose combinat ion. Tab le shows P-value 0.000 which is less than 0.05 , thi s shows 

significant reduction in blood sugar random in patients using fix-do se combination. 

Pai red Di fferences 

BSR 1 - Std . Std. Error Sig. (2--
BSR 4 Mea n Dev iat ion Mea n Lower Upper df tail ed) 

9.09000E 1 70.43169 9.96054 70.88354 110.9 1646 9.126 49 .000 

Tab le 3.3. 10 Pair sample t-tes t analysis (P<0.05) for blood sugar random at the end of study. 

Table shows P-value 0.00 which is less th an 0.05 , this shows signifi cant reduction in blood 

sugar random at the end of study in patients using fix-dose combination . 

BSR 1 
BSR 5 

Paired Differences 

Std. Std. Error _______ _ 
Mean Deviat ion Mean Lower Upper df 

1.03760E2 81.77859 11.56524 80.51878 127.001 22 8.972 49 

Sig. 
(2-
tail ed) 

.000 

Table 3.3. 11 Pair sample t-test analys is (P<0.05) for body we ight after 15 days use of fi x 

dose combination . Table shows P-va lue 0. 166 whi ch is grea ter than 0.05, thi s shows non­

signifi cant reduction in body we ight in pati ents using fi x-dose combinat ion. 

Paired Differences 

weight -I Std. Sig. 
Weight_2 Std. Error (2-

Mea n Dev iat ion Mean Lower Upper df tailed) 

-. 34000 1.70964 .24 178 -.82587 .14587 -1 .406 49 .166 

Table 3.3. 12 Pair sample t-test analysis (P<0.05) for body weight after 30 days use of fix 

dose combination . Tabl e shows P-va lue 0.002 which is less th an 0.05, thi s shows significant 

reduction in body weight in pati ents using fi x-close combinati on. 

Paired Differences 

Std. Std. Sig. 
Dev iat io Error (2-

Mean n Mean Lower Upper df ta iled) 

we ight -1 
.86000 1.90606 .26956 .3 1830 1.40170 3.190 49 .002 

Weight 3 
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T able 3 .3 . 13 Pa ir sampl e t-test analys is (P<0.05) fo r body we ight afte r 60 days use of fi x 

dose combination. T able shows P-va lue 0.000 which is less than 0 .05 , thi s shows significant 

reduction in body weight in patients ll s ing fix -dose combination. 

weight - I Paired Differences 
W eight_ 4 Std. S ig. 

Std . Erro r (2-
Mea n Dev iation Mean Lowe r Upper df ta il ed) 

1.98000 1.8897 1 .26725 1.44295 2.5 1705 7.409 49 .000 

Table 3 .3 .14 P air sampl e t-test analysis (P<0.05) for body we ight at the end of study. Table 

shows P-value 0.00 w hi c h is less than 0 .05 , thi s shows signifi cant redu cti on in body we ight 

at the end of study in patients using fix-dose combination. 

Paired Differences 
Sig. 

weight Std. Std. Error (2-
Weight_5 M ean Deviation Mean Lowe r Upper t df tailed) 

2.98000 2.09460 .29622 2 .38472 3.57528 10.060 49 .000 

Table 3.3. 15 Pair samp le t- test analysis (P<0.05) for HbA I c at the end of study. Tabl e shows 

P-value 0.00 which is less than 0.05, this shows signifi cant reduction in HbA Ic at the end of 

study in pati ents us ing fi x-dose combination. 

Paired Differences 

HBAlc I -
- Std. Std. Sig. 

HbA1C 2 Deviatio Error (2-
Mean n Mean Lower Upper t df tail ed) 

2 .18760 .95501 .13 506 1.91 6 19 2.4590 I 16. 197 49 .000 

3.4 Demographic wise distribution of patients using Human Insulin, Semaglutide 

and fix dose combination Descriptive Statistics 

Table: 3.4. 1: Table shows th e comparison of Human Insulin , semaglutide and fi x-dose 

co mbination biotechn o log ica l products uses pati e nt 's demog raphics comparatively. It was 

o bserved that most of th e patients fall within ran ge of45-64 years of an age . Data shows th at 

more than 50% fem ale uses modern bi otechnol ogica l drug products th an me n. Educati on 

point of view near to 50% diabetic patients using biotechnological injectable are graduate. 

O ccupation wise hum an insulin user were student, semaglutide user were housewi ves and 
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fix-dose combination use r were private job holder. Semag lutide uses in overwe ight diabetic 

patient was comparati ve ly have more ratio n than two. 

Table: 3.4. 1: 

Parameters n (%) 11 (%) 11 (%) 
Patients Age HI Semaglutide Fix-Dose 

25 to 34 years 3(6%) 4(7. 8%) 0(0%) 
35 to 44 years 9(/8%) 10(19.6%) 10(20%) 
45 to54 I'ears 2 1(42 %) 19(37.3 %) 18(36%) 
55 to 64 y ears 9(/8%) 16(31.4 %) 20(40%) 
65 tu 70 years 8(16%) 2(3.9%) 2(4%) 

Gender 
MaLe 29(58%) 21(41.2%) 23(46%) 
Female 21(42%) 30(58.8%) 27(54%) 

E ducation 
Illiterate 12(24 %) 6(1 1. 8%) 3(6%) 
Primary 5(10%) 6(1 1.8%) 3(6%) 
SecondC/ly 8(/6%) 6(11 .8%) /0(20%) 
Higher 9(18%) 9(17.6%) 1l(22%) 

Secondary 
Graduate 16(32%) 24(47%) 23(46%) 

OCCII ation 
Jubies.)· 1(2 %) 2(3.9%) /(2%) 
Housewife 1(2 %) /9(37.3 %) 17(34 %) 
Student 26(52 %) O(O'fu) 0(0%) 
Businessman 2(4 %) / 3(25.5%) 5(10 %) 
Private Job 15(30%) 6(1/ .8%) 18(3 6%) 
Govl. Job 1(2%) 10(19.6%) 3(6%) 
Retired 4(8%) / (2%) 6(/ 2%) 

BM! 
Under weight 2(4%) 0(0%) 0(0%) 
Norma L Weight /4(28%) 2(3.9%) /7(34%) 
Overweight 15(30%) 23(45.1%) 18(36%) 
Obese 13(26%) 10(19.6%) 8(16%) 
Extreme Obese 6(12 %) /6(3 1. 4%) 7(14%) 

Table : 3.4 .2: Comparative table of Laboratory Parameters of different patients uSll1g 

different Biotechnologica l products. 

Thi s table shows th at ma ximum Ilumber of pat ients fa ll with in acceptab le th erapeuti c ran ge 

at the end of study we re semaglutide user (35.y~q tha n fi x-dose comb ination user (26(VcI) and 

last ly human insulin user (22%) . While in case of blood sugar random maximum pat ient at 

the end of study fa ll within therapeutic range we re Fix -dose combination LI seI' & human 

insulin user (26%), while least 2 l.6% semaglutide user. Maximum HbA lc 
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Tab le: 3.4.2: 

Parameters n (%) n (%) II (%) n (%) n (%) n (%) 
Blood Sugar TO HI T5HI TO T5 TO T5 
Fasting Semaglutide Semoglu tide Fix-Dose Fix-Dose 
< I OOmg/dl 1(2%) 1(2 %) 0(0%) 5(9)5%) 0(0%) 0(0%) 
100-125mg/dl 4(8%) J1(22 %) 1(2%) 18(35.3%) / (2%) 13(26%) 
> 126mg/dJ 45(9 0% 38(76%) 50(98%) 28(54.9%) 49(98%) 37(74%) 
Blood Sugar Random 

< 140mgkfL 0(0%) 2(4%) 0(0%) 14(2 7.5%) 0(0%) 0(0%) 
140- 4(8%) 13(26%) 3(5.9%) 1/(2/.6%) 0(0%) / 3(26 %) 
1 99111g/dl 
> 200mg/dl 46(92 % 35(70%) 48(94.2 %) 25(49%) 5 O( 100%) 37(74%) 

) 
H bAl c 

<5.7 0(0%) 0(0%) 0(0%) 1(2%) 0(0%) 0(0%) 
5.7-6.4 0(0%) 1(2%) 0(0%) 8(15.7%) 0(0%) 0(0%) 
>6.5 50(100 49(98%) 50( / 00%) 42(32.4%) 50(100%) 5U(100%) 

%) 
Weight 

40-50kg 3(6%) 1(2%) 0(0%) 0(0%) 0(0%) 0(0%) 
5 1-60kg 7(14%) 7(14%) 1(2%) 4(7.8%) 2(4%) 3(6%) 
61-7Ukg 12(24% 15(30%) 6(11.8%) 5(9.8%) 16(32%) 23(46%) 

) 
7 / -80kg 14(28% 13(26%) 7(13.7%) / 3(25.5%) / 6(32%) 9(/ 8%) 

) 
8 / -90kg /1(22% 8(16%) / 6(3 1. 4%) 16(3 1.4%) 5( / 0%) 9( / 8%) 

) 
91- 100kg 2(4%) 6(12%) 7(13.7%) 7(13. 7%) 5(10%) 1(2 %) 
> 100kg 1(2%) 14(27.5%) 6(11 .8%) 6(12%) 5(1 0%) 

Table 3.4.3 Comparat ive HbA l c reduction by using di fferent Biotechnological products. 

T his tab le shows the reduct ions in HbA I c va lue usin g d iffere nt d rug products. It was 

observed that patients hav ing HbA l c greater than 10.5% us ing human insu lin at start were 

58% w hil e at end of study red uced to 44%. S imilarl y HbA l c reducti on observed from 60. 8% 

to 11 .8% by usi ng se maglutide and fro m 50% to 14% reducti on obse rved by us in g fi x dose 

co mb ination. Comparative analys is shows maximum reducti on of HbA 1 c by usin g 

semaglutide in this study. 

Param eters HUlllan In sulin Se11l aglu tide Fix-Dose 
HbA l c TO T5 TO S T5 S TO T5 
1 <5. 7 0(0%) 0(0%) 0(0%) 1(2%) 0(0%) 0(0%) 
2 5.7-6.4 0(0%) 1(0 %) 0(0%) 8(15.7%) 0(0%) 0(0%) 
3 6.5-7.4 0(0%) 7(14%) 0(0%) 9(17.6%) 0(0%) 11 (22%) 
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4 7.5-8.4 1(2%) 9(18%) 0(0%) 12(23.5%) 0(0%) 12(24%) 
5 8.5-9.4 JO(20%) 3(6%) 8(15. 7%) 9(17.6%) 5(10%) J4(28%) 
6 9.5- 10(20%) 8(16%) 12(23.5%) 6(J 1.8%) 20(40%) 6(12 %) 

10.4 
7 ? J O. 5 29(58%) 22(44%) 31(60. 8%) 6(J 1.8%) 25(50%) 7(1 4%) 

Graphically presentati on of above table Ta bl e: 3.4 .2 & 3.4 .3 is as unde r: 

Figure 3.4. 1: Figure show the comparative analys is of blood suga r fast ing in diffe rent pat ient 

using differe nt biotechno logica l products 
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Figure 3.4 .2: Figure show the compara ti ve analys is of blood sli gar random in different 

patient using different biotechnologica l products 
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F igure 3.4. 3: F igure show the comparati ve ana lys is of HbA l c In different patient uSIng 

d iffe rent bi otec hn o log ica l prod ucts 

HbAlc comparision chart 

70 

60 

2 50 c 
(l) .... 40 
ro 

p.... 
'+- 30 
0 

';!:, 20 0 

_L. 10 

0 - L-

<5 .7 5.7-6 .4 6.57.4 7.58.<1 8.5-9.,1 9.510 (I ~ 10 . S 

Percentage % T55 Il Percentage % TO F II Percentage % 7'5 F 

49 



Chapter 4 

Discussion 



Ch . 4: Discussion 

4.1 Discussion 

Th is prospective stud y shows th at tradition al biotec hn o logica l and mode rn biotechnolog ica l 

medicinal products are very beneficial for management of diabetes mellitus . Clinica l impact 

of different biotechnological medic inal products can be explained only with prospective 

study. Healthcare profess ional s currently treating most of the chroni c disease by using 

d ifferent biotechnologica l medi c inal products. 

4.2 Human Insulin: 

Human Insu lin is very common ly used for management of di abetes mellitus fo r a long time. 

Before the invention of rDNA technology insulin fi lte red from anim al blood than injected 

to diabetes patients for thei r blood g lucose management. The di abetes managemen t approach 

was totally changed after the invention of biotechnology. Ri ggs et a l stated that first time E li 

Lilly developed first human insu lin by using E-coli as a vector using fermentation 

technology(Riggs , 202 1). It works s imilar ly as human body produced insu li n to control body 

sugar levels. Bahera et al stated that NovoNordisk develop fist bios imilar human insulin by 

using yeast as a vector(Bahera, Prasad, & Behera, 202 1). Nowadays a number of 

biotechnological firm both nat ional and international manufacturing human insulin . 

Thi s study shows that human in sulin can be prescribed to underwe ight patients due to its 

anabolic role, 22% pati ents' blood sugar level shows within range after us ing human insulin 

w hich is mark ab le difference fro m initi a l va lues i.e., 8%. 

Current study shows that 90% of the study patients had blood sugar fasting > I 26mgldl at 

s tart of study while at the end of the study 76% shows blood sugar level greater than 

126mg/dL. The study clearly shows that after using rDNA product blood sugar fasting can 

be managed. Very s imil ar study of Retnakaran et a l shows blood sugar manage by using 

human insulin . 92% study population shows blood suga r rcllldom greater than 200mg/dl 

while after the end of study 70% pati ents shows blood sugar random greater than 200mg/dl. 

These results show significant contro l in blood sugar level after using human insulin. HbAl c 

before and after stud y shows minor difference but body weight shows that human insulin 

increases the body weight of diabetic pati ents. 

4.3 Semaglutide: 

Semaglutide is modern biotechnologica l medicin al product. Pharmaco logica ll y it is long 

acti ng glucagon like peptide which is first time produced by NovoNordisk using 
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Saccharomyces cerev is iae (yeast) as a vec to r. It mimics th e ro le of inc ret in whi ch is natura ll y 

produced in s l11 a ll intest ine afte r food intake. Natura l inc retin wo rk fo r 1.5 -2. 1 minutes after 

its secretio n from sma ll intestine but biotechno logica ll y p roduced semaglut ide work fo r a 

week. 

Current study shows that doctor prescribe this biotechno logical medicinal product to most 

of the overweight, obesc and extreme obese pat ients. Due to its cos t issue most of th e 

businessman and housewives take thi s product. Fro m Educati ona l po in t of v iew mostl y user 

of thi s product was grad uate. Out of 51 enro ll ed pati ents n% shows bl ood sugar fas tin g 

greater than 126 mgldl but a fter the use of thi s product thi s value reduced to 54%. Initi a ll y 

only 2% se lected pat ients' blood su gar fas ting was w ithin therapeuti c range but afte r us ing 

this magical product 35.3% patients' blood sugar fas ting fa ll w ithi n range. Japanese study 

shows that semaglutide is very effective in management of blood sugar fas ting, blood sugar 

random and body weight(Masaki et al. , 2022) . 

94 .2% type 2 di abet ic patients show Blood sugar rando m >200mg/dl at start of the study 

w hi eh reduced to 49% after three months. In it ia ll y 5.9% pati ents show blood sugar random 

w ithin range 140- 199 mg/dl w hich increase to 2 1.6%. Semaglutide shows s ignificant contro l 

in bl ood su gar va lues. 100% pati ents show Hb A I c >6.5% a t th e s ta rt of th e stud y but at the 

end of study thi s rate reduced to 82 .4% . Semaglutide shows markable reducti on in body 

we ight. Currentl y enro ll ed pa ti ents > 100kg were 27 .5% but at the end of stud y th ey 

decreased to 11. 8%. Very s im il ar study co nducted in Ita ly by Marzull o e t a l which shows 

that semaglutide is very effective in reducing HbA I c(Marzullo et a l. , 2022). 

4.4 Fix-Dose Combination (Degludec+Liraglutide) 

F ix -dose combinati on is the innovation of NovoNordi sk In which to di ffe rent 

b io technol ogica lly manufac tured products were used in a fi x dose combinati on for 

management of Type 2 di abetes me llitu s. Thi s co mbinati o n co nt a ins ultra-l ong ac tin g 

modern insulin (degludec) a long w ith 24hours ac ting glucagon like pep tide i.e ., liraglu tide 

T his innovation of biotech company provides both insulin and GLP-I receptor agonist to the 

pati ents in a sing le injecti on w ith single pri ck. 

Mostly patients using this product fa ll within range of 55 to 64 yea rs of an age . From 

Educat ional po int of v iew 46% sam ple s ize are graduate. Occupati on w ise data shows th at 

36% ho lding pri vate job. 36% of the total pati ents were overweight. T hi s biotechno logica l 
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p roduct is costly and can be admin ister to obese diabetic patients for management of diabetes 

along with body we ight. 

C linica lly data sho wed that blood sugar fas ting befo re the start of thi s product of stud y 

pop ulation greater than 1 26mg/dl were 98% which reduced to 74% at the end of the study. 

Initially only 2% patients show blood sugar fasting within acceptable range but after three 

months use of this product thi s figure increase to 26%. Similarly, ] 00% patients show blood 

sugar random >200mg/d] but at the end of this study thi s va lue reduced to 74%. Initi a ll y 0% 

patients showed blood suga r random w ithin acceptab le range (140- 199mg/dl but after study 

end thi s figure increase to 26%. Basu et al study shows that fix-dose com binat io n of 

Degludec and Liraglutide is very good for management of diabetes and weight 

reducti on(Basll , Shanthi , & Shirisha, 2022). Apparentl y HbA I c value shows no changes 

befo re and after study fro m reference value, but raw data shows remarkable reducti on in 

HbAlc at the end of th e study. Body weight of the pati ents a lso reduced by us ing this magical 

biotechnological product. 

4.5 Comparative Analysis: 

D emographically co mparison shows that age wise most of the patients fall within the 

category of 45 to 64 years of an age. Gender wise most of th e females are di abet ic as per 

current study data . BMT wise it was observed that most of th e diabetic patients are 

overweight. Current stud y data shows that blood suga r fastin g is good contro l in those 

patients who are us ing modern biotechnologica l med icina l products i.e., semaglutide and 

fix-dose combination (degludec+ liraglutide). Similar control of diabetes depicted in singh 

et al study(S ingh, S ingh, & Misra, 2022). Whereas blood sugar random control as almost 

same in modern biotechnological medicina l product user and traditiona l rDNA user. Da ta 

shows that week ly act i ng semaglutide is very effect ive for reducing HbA I c. Modern 

biotechnologica l products no t only effecti ve for management of d iabetes but also shows 

additional benefit in weight reduction and other diabetes related complications. Present data 

reveals that modern rDN A product are beneficia l in overweight, obese and extreme obese 

di abetic patients as compared to traditional human insulin . 
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Conclusion 

• Our data dem o nstrate that biotechno logical medi c inal prod ucts are very useful fo r 

management of type 2 di abetes in tw in c ity of Pakistan. 

• C lini ca l data shows that most the pati ent fa ll w ithin age of 45 to 65 years of an age. 

B lood sugar fasting, HbA l c and body we ight is better contro l by using modern 

biotechno log ica l med ic inal products as co mpare to tradi tional rDNA human insuli n. 

• Our resu lts support and add to the ex isting litera ture of di11'erent countries whi ch 

shows very s im ilar results. 

• C urrent stu dy shows that trad itiona l I' D A insu li n is d l <.::c ti\'c fo r managemcnt or 
di abetes bu t it inc rease the body we ight w hi ch leads to insulin res istance w ith the 

passage of time . As co mpare to traditiona l rON A insulin , modern biotechno log ica l 

medic inal products are very good options fo r ma nage ment of chroni c di seases li ke 

diabetes me llitus due to addi tional benefits . The additi ona l benefit of newly 

deve loped w eekly acting rDNA semagluti de is we ight redu cti on and no chances of 

hypoglycemia , w hich is major side effec t of traditi o nal human insulin . 

• American Diabetes Association/ International Diabe tes Federation/Pakistan 

E ndocrino logy Society guidelines were fo llowed for management of type 2 diabetes 

in most of the prescription of the patients . 

Contlict of interest 

N one 
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Future Perspective 

>- This study is the first study to access the effect of different biotechnolog ical 

medicinal products like; i. traditional rONA human insulin ii. Modern rONA 

glucagon like peptide (semaglutide) iii. Modern fix -dose comb ination (Degludec a 

long acting insulin + Glucagone like peptide i.e. , Liraglut ide) in type-2 Diabetes 

mellitus patients visiting general family clinics, hospitals and the specialized diabetic 

clinics in twin city of Pakistan (Rawa lpindi & Is lamabad) . 

>- In future new itltlovation in route of administration, biotechnol ogical product is under 

study and somewhere under approva l like semaglutide weekly ac ting glucagon like 

peptide in ora l dosage form is under process of approval in Pak istan. This dosage 

form of semaglutide is freely available in USA and many developed countries. 

>- Modern rONA products are under process in patches dosage form for management 

of diabetes. 

Study Limitation 

This study had some limitat ions. First one was a few patients were no! comfortable to 

injectabl e dosage form . Secondl y, both trad itional and modern biotechnological medicinal 

products are expensive th an pharmaceuticals. Thirdly, time frame for completion of thi s 

research was a minor limiting factor. Fourth, there was a lack of properly organized data and 

further prospective studies are needed to explore such type of comparative study on large 

population. 
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Clinical implication and comparative analysis of different biotechnologica l medicinal products in 
treatment of diabetes mellitus in Pakista n, Prospective study 

PATIENT DATA RECORD SHEET 

Patient'vve ight(kg) : ___ _ Pati enthe ight(cm): ____ _ BMl: ______ ->-CO=be=s-'-'-i tJ-J.Y) 

Section One: P atient Information 
Nationality: 
Do yo u smoke? DYes o No 
Do you drink alcohol? DYes oNo 

W hat You like to smoke o Cigarette o Sh isha o Alcohol 
Age: Gender: 0 Male 0 Female 
Education : Working Status: 
0 ll ti terate 0 Job less 
0 Up to Pr imary leve l 0 Ho usew ife Istay at home 
0 Secondary level (Matriculation) 0 Student 
0 Hi gh School/Co ll ege (Intermediate) 0 Businessman 
0 Graduation 0 Pri vate Job 
0 Postgraduate 0 Government Job 
0 Dip loma 0 Retired 
0 Re ligious 

Marital Status: Num ber of Child ren: 
0 Si ngle 0 Non e 
0 Marri ed o I 
0 Divorced o 2-3 
0 Widowed o 4-5 

o 6 and above 

Are you dependent on your fa mil y for livin g Who bear expenses fo r your treatment 
and routin e expenses 0 Yourself 
0 Yes 0 Fami ly 
0 No 0 Emp loyer 

0 Government 
0 Your insurance company 

Household (Monthly) income of respondent (PKR) 
o Dependent on fami ly o 3000 I -45000 
0 PKR below 15000 o Above 45000 
0 PKR 15000- 30000 o Don ' t want to disclose I Refused I Didn' t know 

Section Two: Family History 
Does any of your family member [Parents/BrotherISisterj has following disease(s)? 

Disease Yes I N o 
Hypertens ion 
Diabetes Me ll itus 
Kidney Diseasel Renal Fai lure 
Heart Disease 
Hepatit is 
Others 
2. Family History of o First-degree re lat ives (Parents - Siblings -Chi ldren) 
Diabetes mellitu s o Second-degree re latives (grandparents - aunts I uncles & th eir chi ldren) 

o No fam il y History 
o Don ' tKnow 



Section Three: Medical Histol'Y 
1. S ince how lon g you are suffering from Diabetes mellitu s - II (years) _________ _ 
2. Late complications due to diabetes mellitus: 

o Diabetic nephropath y 0 Coronary Heart Disease 
o Diabetic neuropathy 0 Hypertens ion 
o Di abeti c retinopathy 0 Others: _______ _ 

Section Fo ur: Cu rrent medical ion lI sed by patient for Diabetes mellitu s 

o Oral hypog lyce mi c agc nts (O HA) ONL Y ___ (N umber of O HA): J 2 3 4 
o insulin ON LY 
o Insulin + Oral hypoglyce mi c agents. 

Section Five: C urrent medication used by the patient 
1. Oral hypoglycemic agent(s) 

Drug(BrandandGenericName) Dose 

I. 

II. 

III. 

2. Insulin / Pal"entera l Hypoglycemic agent(s) 

rONA Human Insu lin 70/30 
rONA fi x doze combination (Degludec+Liraglutide) 
rONA Semaglutide week ly acting 

3. Medicine for other disease(s) 

Section Six : Lab Tests 

Time Prior to the treatment 
]Joints 
1. Initial parameters 

Blood Glucose : 
Fasting « 1 26mgldl) 
Random « 180mg/dl) 
HbAIC «6.5% ) 

Episode of Hypoglycemia «70mgldl) 
Change in Body Weight 

2. After 15 days 
Blood Glucose : 

Fasting « I 26mgldl) 
Random « 180mg/dl) 

Episode of Hypog lyce mi a «70mg/dl) 
Change in Body Weight 

3. After 30 days 
Blood Glucose : 

Fasting « 1 26mgldl) 
Random « 180mgldl) 

Episode of Hypoglycemia «70mg/dl) 
Change in Body Weight 

4. After 60 days 
B lood Glucose: 

Fasting « 126mgldl) 
Random « 180mgld l) 

Episode of Hypoglycemia «70mgldl) 
Change in Body Weight 

5. After 90 days 
Blood G lucose: 

Fasting « 126mgldl) 
Random « 180mgldl) 
HbAI C «6.5%) 

Episode of Hypoglycemia «70mgldl) 
Change in Body Weight 

Frequency 

Drug Drug Drug 
1 2 3 
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