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في مصل  مرضى هشاشة العظام حديثي  حامض الهايلىرووك  ةتقدير كمي

 التشخيص

 سٞ حظٓ سا٠ز فٛ

 /و١ٍت اٌطب /فزع اٌى١ّ١بء اٌح١بت١ت جبِؼت ٚاطػ

 مستخلصال

 ٟ اٌتشخ١صحذ٠ث   (OA)ِزظٝ ٘شبشت اٌؼظبَ فٟ ا١ٌٙبٌٛر١ٔٚه ِطبح ِظتٜٛ ل١بص :الدراسة مه الهدف

 (. OA) اٌؼظبَ ٘شبشت  ّزظٌٝ تشخ١ص ٌحذ٠ثٟ دراطت: تص١ُّ. غب١ؼ١ت صح١ت ظٛابػ بٛجٛد  ِمبرٔتٙب ِغ

 . اٌؼزاق اٌىٛث، ِذ٠ٕت فٟ ِظتشفٝ اٌىزاِت اٌتؼ١ٍّٟ : مكان العمل

( 2014 طبتّبز إٌٝ 2013 أوتٛبز) اٌؼظبَ ٌجزاحت خعؼٛا اٌّزظٝ ج١ّغ  اٌذراطت، ٘ذٖ: ٚاٌطز٠مت اٌّزظٝ

  اٌىٛث ِذ٠ٕت فٟ اٌىزاِت اٌتؼ١ٍّٟ اٌّظتشفٝ فٟ

 اٌؼظبَ ٘شبشت ّزظٌٝ حذ٠ثب خ١صاٌتش 40) ) الاٌٚٝ اٌّجّٛػت ِجّٛػت١ٓ، إٌٝ ؼ١ٕبثاٌ تمظ١ُ تُ :المرضى 

(OA )27 ٕ٘بن وبْ((. صح١ح تحىُ وّجّٛػت) اػت١بدٞ ِتطٛع 25) تتىْٛ ِٓ) اٌثب١ٔٗ ِٚجّٛػت( اٌّزض 

-45 اٌؼّز٠ت اٌفئت فٟ( 1: )اٌتب١ٌت ّزظ١ٗاٌ ّؼب١٠زاٌ ٚفك اٌّزظٝ ج١ّغ. اٌّزظٝ الإٔبث ِٓ 13 ٚ اٌذوٛر ِٓ

اٌتشخ١ص بّظبػذة ( 3) ػلاج دْٚ ِٓ الألً، ػٍٝ ٚاحذ شٙز ٌّذة زثاطتّ  اٌزوبت فٟ آلاَ ٌذ٠ٙب( 2) طٕت؛ 65

 ١ٌض ٕ٘بن اٞ( 5) اٌفزاع غز٠ح ١ٌض أٞ  إٌشبغ غب١ؼٟ( 4) ؛ ٚاحذ شٙز خلاي زوبتاٌظ١ٕ١ٗ اٌّتخذٖ ٌٍ الأشؼت

 ِٓ ْٛتتى اٌتٟ اٌثب١ٔٗ ِجّٛػت إٌٝ ببلإظبفت. اٌذراطت فتزة خلاي اٌؼظبَ ٌتم٠ُٛ أجٙشة أٚ الأحذ٠ت فٟ تغ١١زاث

 اٌذ٠ٓ اٌّزظٝ ج١ّغ( 6. )تحىُ وّجّٛػت اتخذث ،ِطببمت اٌؼّز ٚاٌجٕضٚ شخصب، 25)) أصحبء ِتطٛػ١ٓ

 . 33mm/hr ِٓ اوثز ESR  ِتٛطػ ِٓ ٠ؼبْٔٛ

فٟ تشخ١ص اٌّزظٝ اٌذ٠ٓ  (P <0.0005)ٕ٘بن ارتفبع ٍِحٛظ فٟ ِظتٜٛ حّط ا١ٌٙبٌٛر١ٔٚه  :الاستىتاجات

خصٛص١ت (تشخ١ص(  ح١ج ٠ّىٓ أْ تظتخذَ اٌببرا١ِتز ٌٍتشخ١ص اٌٍّزض ٠ؼبْٔٛ ِٓ ٘شبشت اٌؼظبَ )حذ٠ج اٌ

ببطتخذاَ  ٪52٪، ٚاٌحظبط١ت 93ًِ  وحذ لبغغ   ل١ّت ٚخصٛص١ت  /ٍِغ  0.37ببطتخذاَ   حظبط١ت ٪92٪، 40

 ًِ وحذ لبغغ. /ٔبٔٛغزاَ  1.5

 

Abstract 

The objective of the study:  measurement the level of hyaluronic acid in patient with 

newly diagnosis of osteoarthritis (OA) and compared them with normal healthy 

controls. 

Design: Single-institution study of patients with newly diagnosis of osteoarthritis 

(OA). 

Setting: Al- Karama Teaching Hospital in Al- Kut city, Iraq  

Patients: This study incorporated all patients underwent Orthopaedic (October 2013 

to September 2014)   in Al- Karama Teaching Hospital in Al- Kut city. 
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The patients were divided into two groups, group 1(40 newly diagnosis patients with 

osteoarthritis (OA) disease) and group 2 (25 normal healthy controls).  There were 27 

male and 13 female patients. All patients fulfilled the following inclusion criteria: (1) 

an age range  45-65 years; (2) have knee pain that had lasted for at least one  month, 

without  treatment(3) knee radiographs taken within one  months; ; (4) a normal 

activity level—i.e.,not bedridden  (5) no changes in shoes or orthotic devices during 

the study period. In addition to group 2 that consist of   healthy volunteers (25 

persons), age and sex matched, were taken as control group (6).  All patients with 

ESR average more than39mm/hr. 

 

Introduction 

Hyaluronic acid appears to be a constituent of the intracellular cement of all tissues. 

This material is present in high concentration in the umbilical cord, synovial fluid, 

and in the vitreous humor of the eye. It has been recently reported in free form in 

several pathological human sera (1, 3) and in proteolytic digests of normal human 

plasma (2).  Knee osteoarthritis (OA) is a major public health problem across the 

world. Population based studies revealed that symptomatic knee OA is present in 20-

30% of the elderly population aged >65 years (4, 5) and its prevalence is increasing 

due in part to the aging of the population (6). Clinical symptoms are dominated by 

chronic knee joint pain, which leads to disability, psychological distress, and impaired 

quality of life. Recently, patient-oriented outcome measures have been acquiring 

greater importance in treating knee OA (7). The current treatment for knee OA 

consists of conservative treatment, such as exercise, physical therapy, 

pharmacological agents and, in some cases, surgical treatment (8, 9). While many of 

the commonly used conservative treatments have been recognized to be effective 
[10]

, 

there is still insufficient evidence available. Among the pharmacological treatments 

for knee OA, oral non-steroidal anti-inflammatory drugs (NSAIDs) act rapidly and are 

recommended for the management of OA. Although frequent and serious adverse 

effects of NSAIDs have been recognized (10). 

 

The present study aimed to  

1- Estimate and compared the serum hyaluronic acid level in normal healthy controls 

and OA patients. 

2- The possibility of using serum HA levels as diagnostic parameter in the diagnosis 

the patients with OA.  

Subjects and methods 

All common laboratory chemicals and reagents used in this study were of analar grade 

unless otherwise specified and were obtained from the following companies: Cusabio 

company; Hyaluronic acid, Sodium citrate (UK), Biotek (USA); Elisa washer,  Biotek 

(USA); Elisa reader and ESR rack (UK). 
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Determination of hyaluronic acid (HA) 

     This assay employs the quantitative sandwich enzyme immunoassay technique. 

Antibody specific for HA has been pre-coated onto a micro plate. Standards and 

samples are pipetted into the wells and any HA present is bound by the immobilized 

antibody. After removing any unbound substances, a biotin- conjugated antibody 

specific for HA is added to the wells. After washing, avidin conjugated Horseradish 

Peroxidase (HRP) is added to the wells, following a wash to remove any unbound 

avidin- enzyme reagent, a substrate solution is added to the wells and color develops 

in proportion to the amount of HA bound in the initial step. The color development is 

stopped and the intensity of the color is measured.(according to the sheet user  manual 

:-cusabio company). 

Statistical analysis 

Student’s t-test was used to determine if the mean value for biochemical tests were 

significantly different in the normal healthy control and OA patient, p< 0.0005 were 

considered significant. 

Results  

The results obtained from this  study showed that HA level is increased 

significantly(P<0.0005)   in patients with Knee osteoarthritis ( OA) when compared 

with normal healthy control (1.5±1.422, 0.37 ± 0.217) respectively as shown in table 

(1) and figure (1). This increased level was significant (P<0.0005) which may be used 

as diagnostic parameter of this disease. The predictive values of serum HA level in 

OA patients as compared with normal healthy controls were done by using two cut-

off , one at 0.37ng/ml (calculations were carried out by taking the mean of normal 

healthy controls ) and the second at 1.5 ng/ml (calculations were carried out by taking 

the mean of OA patients ). Sensitivity, specificity, predictive values of positive and 

negative tests and efficiency test of serum HA were considered in table (2) using 0.3 

ng/ml as cut-off value. Test sensitivity was 92%, test specificity was 40%, and 

efficiency 73%. Positive predictability and negative predictability were considered in 

table (2). By using 1.5 ng/ml as cut-off value the specificity was increase to 93% and 

sensitivity and efficiency were decreased to (52% and 66% respectively) as shown in 

Table (3).  The ESR results showed that 19% of patients have ESR within normal 

range less than 20 mm/hr and 81% have ESR between 30 ---80 mm/hr. Figure (2) 

showed the negative correlation between Hyaluronic acid (HA) concentration and 

ESR values to the same patients. 
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Table (1): Biostatistical calculations and student t-test for serum HA in sera of 

normal healthy controls and OA patients 

HA ng/ml  Normal healthy controls  Knee OA  

 Sample size  N1=25 N2=40 

Means ng/ml X1=0.39 X2=1.5 

Standard deviation  SD1=0.217 SD2=1.422 

Standard error of the 

mean  

Sx1=0.0447 Sx2=0.225 

Confidence interval of 

the mean  

0.129—0.305 0.972—1.87 

t-test   3.933 

Probability   P<0.0005 

*Calculation based on unpaired observations of serum HA level (ng/ml) for normal 

healthy controls, and osteoarthritis (OA) patients . 

* t-test and probability for osteoarthritis (OA) patients as compared to normal healthy 

controls. 

Table (2): Predictive value of Hyaluronic acid level in OA patients using 

0.37ng/ml as cut-off value  

Sensitivity * 92 % 

Specificity ** 40% 

Positive predictability *** 73% 

Negative predictability **** 75% 

Efficiency & 73% 

*Sensitivity =Positive in disease , expressed as percent. 

**Specificity =Negative in healthy, or absence of particular disease, expressed as 

percent. 

***Predictive value of positive test=Percent of patients with positive test results that are 

disease. 

**** Predictive value of negative test = Precent of patients with negative test results that 

are non disease. 

& Efficiency test = Percent of patients correctly classified as diseased and non diseased. 
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Table (3): Predictive value of Hyaluronic acid level in OA patients using 1.5 

ng/ml as cut-off value  

Sensitivity * 52 % 

Specificity ** 93% 

Positive predictability *** 93.3% 

Negative predictability **** 53% 

Efficiency & 66% 

*Sensitivity =Positive in disease , expressed as percent. 

**Specificity =Negative in healthy, or absence of particular disease, expressed as 

percent. 

***Predictive value of positive test=Percent of patients with positive test results that are 

disease. 

**** Predictive value of negative test = Precent of patients with negative test results that 

are non disease. 

& Efficiency test = Percent of patients correctly classified as diseased and non diseased. 

 

Figure (1):Serum HA in sera of normal healthy controls and patients with 

osteoarthritis (OA) (mean ±SD) 
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Figure (2): HA values and corresponding ESR individual for the same samples 

from patient with osteoarthritis (OA) 

Discussion  

The change in serum HA level are characteristic of many pathological conditions (3) 

including OA. The results of the study revealed highly significant elevation of HA in 

the OA patients (p<0.0005). There was significant elevation in the ESR value of the 

patient as compared with the normal healthy control. The diagnostic validity of HA in 

OA patients compared to that normal healthy control  0.37 ng/ml (average of normal 

healthy controls ) as a cutoff value ( specificity 40%, sensitivity 93%) as shown in 

table (2), and table (3) showed the diagnostic  validity  by using 1.5 ng/ml ( average 

of  OA patients) as a cut off value( specificity 93%, sensitivity 52%). The increase in 

specificity from 40% t0 93% and decrease in sensitivity from 92% to 52% using cut-

off value 1.5 ng/ml is to eliminate the moderate increase of  HA in OA , so that we 

can differentiate the non- osteoarthritis disease from normal healthy controls by using 

HA level. Table (1) and Figure (1) showed the mean ± SD of HA level in patient with 

the OA. The increase level of HA in sera of patient with OA may be due to leakage of 

HA from the breakdown of cartilage due to the disease condition. Future studies will 

analysis HA from both synovial fluid and serum to precisely or accurately whether 

serum HA is a good matter in osteoarthritis OA diagnosis. Our results in agreement 

with that reported by Suzuki (11), and disagreement with J.A.Marsh (12).    

Conclusions 

 There is a significant  rise in the level of Hyaluronic acid(P<0.0005)  in the newly 

diagnosis  patients with osteoarthritis that it can be used as diagnostic parameter of the 

disease (specificity 40%, sensitivity 92% by using 0.37 ng/ml as cut-off value and 

specificity 93%,sensitivity 52% by using 1.5 ng/ml as cut-off value) . 

 

-Ve  
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