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Background: Hyaluronic acid injections are recognized as safe and effective for knee osteoarthritis (OA), with 

positive clinical evidence demonstrated in clinical trials. The clinical efficacy demonstrated that a single injection 

cross-linked sodium hyaluronate (XLHA, single injection form, Hyruan One) was non-inferior to three weekly 

injections of high molecular weight hyarulonic acid (HMWHA), and supports as effective and safe treatment for 

knee OA. The research is needed to find out more about the aspects of XLHA may influence medical and surgical 

cost in the clinical practices. 

Objectives: The primary endpoint is cost analysis about   disease-specific costs of medical and surgical treatments 

for 6 months before and after XLHA injection. The secondary endpoints are proportion of patient who were 

delayed for surgical interventions.  

Methods: Cost analysis study was performed by enrolling patient with knee OA that failed conservative treatment, 

whom were candidate for surgical intervention, including 205 patients (253 knees) 40 males and 165 females 

during January 2018 till September 2018 and at Orthopedic Clinic, Police General Hospital. Patients were 

divided into two groups, first group age less than 60 years (48 patients) and second group age more than 60 years 

(157 patients) due to its different kind of operation. The disease severity was classified according to Kellgren 

Lawrence classification. Integrated medical and pharmacy claims data were extracted from HIS systems and also 

financial department of the Police General Hospital.  

Results: The average age was 63.2 (50-81) years old. Patients were divided into 2 group by age, first under 60 

and second above 60 years old, 48 and 157 patients respectively. In first group, there were 7 patient that need 

arthroscopic surgery, other 41 patients do not required surgery. Therefore, the percentage of patient that were 

delayed for surgical intervention is 85.42% (41/48) patients and the average cost for arthroscopic surgery were 

69,750 baht per knee. In second group, 15 patients (17 knees) from 141 patients need total knee arthroplasty 

(TKA). We calculate into total proportion of 90.44% (142/157) patients that were delayed for TKA at 6 months 

and the average cost for TKA were 136,910.71 baht per knee. The cost of injection were 3,588,805 baht. The total 

medical costs (cox-2& diacerein) were 481,783 baht before 6 months injection and after 6 months injection were 

701,714 baht. 

Conclusion: In our study XLHA may improve outcomes, not only mild to moderate but also severe OA with 6 

months follow up. The most common causes of failure under age of 60 years were the complex tear of meniscus 

and above 60 years were severe cartilage damage. The medical cost of selective cox-2 and diacerein increases 

but due high amount of patient that were delayed for surgical intervention, the surgical cost decreases 

significantly. 
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Introduction 

 Viscosupplementation, in which 

hyaluronic acid (HA) is injected into the knee joint 

for the symptomatic relief of pain, has been 

available for treatment of knee OA in the USA since 
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1997 and in Thailand since 2002. Various 

mechanisms of action have been suggested to 

explain the clinical effects of intra-articular injection 

of hyaluronic acid (IAHA). IAHA provides extra 

lubrication and cushioning within affected knee 

joints and has been shown to induce direct anti-

inflammatory, chondroprotective, and analgesic 

effects. HA injections are recognized as safe and 

effective for the alleviation of joint pain and 

improvement of joint function in patients with knee 
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OA, with positive clinical evidence demonstrated in 

clinical trials(1). 

 Intra-articular treatment for knee OA by 

XLHA has played a role in the treatment of knee OA 

in Thailand since 2016. The clinical efficacy 

demonstrated that a single injection of XLHA was 

non-inferior to three weekly injections of HMWHA, 

and supports XLHA as an effective and safe 

treatment for knee OA with mild to moderate knee 

OA(2).  

Regarding molecular weight, one study 

suggested potential benefit of high molecular weight 

(HMW) HA through the CD44 receptor binding 

with greater affinity, but another study suggested 

better anti-inflammatory effects of HMW HA but 

better chondroprotective effects of low molecular 

weight (LMW) HA(3). By linking the clinical 

outcome of delay to a major surgery and the cost 

outcome, There was no any study about the analysis 

of the prospective cohort database provides real-

world evidence that XLHA intra-articular may offer 

more value in delaying TKA and save the cost 

outcomes in short to intermediate term(4). The main 

purpose not only improve clinical outcomes by also 

cost analysis study in the clinical practices. The 

research is needed to find out more about the aspects 

of XLHA may influence cost outcomes associated in 

the clinical practice for 6 months follow up. 

 

Materials and Methods  
Study design 

Cost analysis study was perform by 

enrolling patient with knee OA that failed 

conservative treatment, whom were candidate for 

surgical intervention, including 205 patients (253 

knees) 40 males and 165 females during January 

2018 till September 2018 and at Orthopedic Clinic, 

Police General Hospital. All patients were asked to 

provide informed consent before study enrollment. 

The inclusion criteria were (i) patients with primary 

knee OA all stages according to the American 

College of Rheumatology criteria, (ii) had prior 

failure to conservative treatment including anti-

inflammatory drugs and others, physical therapy and 

bracing with unsatisfactory improvement more than 

6 months whom were considered as candidates for 

surgical intervention according to the knee 

pathology, and (iii) no contraindication for surgery  

The exclusion criteria were patients other 

degenerative arthritis or other diseases unrelated to 

arthritis, history of knee surgery, allergic to avian 

protein or of XLHA and using any intra-articular 

treatment in any form within 6 months before study 

enrollment. Patients were divided into two groups, 

first group less than 60 years and second group more 

than 60 years.  

The severity is classified according to 

Kellgren Lawrence classification, by radiographic 

evaluation, grade I (no joint spaces loss) and grade 

II (minimum joint space loss), grade III (osteophyte 

formation) and grade IV (severe narrowing joint 

space)(5). 

All patients received XLHA together with 

continuing of home program physical therapy with a 

fixed arch quadriceps exercise and other pain-killer 

medications such as selective COX-2 inhibitors for 

relief their pain as needed. For those who failed, 

which was classified by lack of improvement in pain 

and knee functions after the injection, the surgery 

has been scheduled within 30 days after the most 

recent Intra-articular Hyaluronic use.  

Data source 

For this study, integrated medical and 

pharmacy claims data were extracted from HIS 

systems and also financial department of the Police 

General Hospital. Data were collected from patient 

who had been initiated with XLHA injection in 

outpatient clinics during January 2018 to September 

2018. For calculation of disease-specific costs, 

disease specific claims were denoted by those claims 

with an OA of the knee diagnosis code while 

disease-specific drugs included, selective cox-2 

inhibitors, and diacerein (due to its high value and 

leading cost factor). 

Outcome measures 

The primary outcome measurement were 

disease-specific costs   associated with knee OA and 

time from the index date to surgical intervention. 

The secondary outcomes were the number of cases 

that delay surgery within period of study (6 months).  

 

Result  
During January 2018 to September 2018 

and at Orthopedic Clinic, Police General Hospital. 

240 patients (295 knees) affected by knee OA are 

enrolled, 35 patients was excluded because steroid 

injection. All patients were asked to provide 

informed consent before study enrollment. The 

average age is 63.2 years. The patients demographic 

data is according to table 1. 

In the first group (less than 60 years) 48 

cases the failed conservative treatment need surgical 

intervention for arthroscopic surgery for 7 cases, no 

surgical intervention for 41 cases. In the second 

group (more than 60 years) 157 cases that failed 

conservative treatment ,15 cases (17 knees) need 

surgical intervention for TKA, no surgical 

intervention of 141 cases. 47 cases need repeated 

dose of XLHA. The detail of medical and surgical 

intervention is according to table 2.  

The expense of XLHA is 3,588,805 baht 

(253 knees). The cost of Cox2 consumption 6 

months before and 6 month after injection were 

313,447 baht and 439,256 baht. The cost of 

Diacerein consumption 6 month before and 6 

months after injection were 168,336 baht and 

262,458 baht. In the first group (less than 60 years), 

the total cost of surgical intervention is 488,250 

baht, average cost of arthroscopic surgery are 69,750 

(47713-103238) baht.  The  proportion  of  case  that 
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delayed surgical intervention are 83% (41/49 cases). 

In the second group (more than 60 years), the total 

cost for surgical intervention is 2,327,482 baht, 

average cost of TKA are 136,910 (122338 - 250426) 

baht. The proportion of cases that delayed TKA are 

90.4% (142/183 cases). The total expense for 

surgical intervention is 2,815,732 baht. The total 

expense for medical and surgical cost are 7,106,251 

baht. The average cost per patients is 34,664.63 baht 

and the average cost per knee is 28,087.95 baht 

according to the table 3 and table 4. 

 

 

 

Table 1 Patient Characteristics. 

 

Characteristic < 60 yr > 60 yr Total 

Average age 52.2 66.6 63.2 

No. of patient female/male 40/8 125/32 165/40 

Kellegren Lawrence gr 2-3 (knee) 57 173 230 

Kellegren Lawrence gr 4 (knee) 3 20 23 

Number (person) 48 157 205 

Number (knee) (right:left) 60 (45:15) 193 (150:43) 253 

Bilateral OA Knee (percentage) 12 (25.00) 36 (22.92) 48 (23.41) 

repeated dose 10 37 47 

Number of surgery (person) 7 15 22 

Number of surgery (knee) 7 17 24 

Number of non-surgery (person) 41 142 183 

Number of non-surgery (knee) 53 176 229 

 

 

Table 2 Percentage of medical and surgical intervention. 

 

 < 60 yr (%) > 60 yr (%) Total (%) 

repeated dose (person) 20.83 23.57 22.93 

no. of surgery (person) 14.58 9.55 10.73 

no. of surgery (knee) 11.67 8.81 9.49 

no. of non-surgery* (person) 85.41 90.45 89.27 

no. of non-surgery* (knee) 88.33 91.19 90.51 

 

 

Table 3 Medical Expenses. 

 

Cost Baht 

(6 month before) 

Baht 

(6 month after) 

Hyruan One - 3,588,805.00 

Selective cox2 313,447.00 439,256.00 

Diacerein 168,336.00 262,458.00 

Total Medical Cost 481,783.00 4,290,519.00 

 

 

Table 4 Total and Medical and Surgical Expenses. 

 

Cost Baht 

Total Medical Cost 4,290,519.00 

Total Surgical Intervention 2,815,732.00 

Total Medical and Surgical Cost 7,106,251.00 

av. cost/person 34,664.63 

av. cost/knee 28,087.95 
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Discussion 
Evidence from real-life studies of repeat 

courses of IAHA demonstrates an improvement in 

pain or function lasting up to 40 months (12 months 

after the last injection cycle), a reduction in use of 

concomitant analgesia by up to 50%, and suggests 

that there may be a delay in the need for TKA of 

around 2 years(6,7). The use of IAHA in knee OA 

patients with mild–moderate disease, and for more 

severe patients wishing to delay TKA surgery, is 

recommended by the ESCEO task force(8). For the 

comparative effectiveness outcome of TKA delay, 

all HA cohorts were rather similar in their ability to 

delay TKA, except the Synvisc cohort which had a 

statistically significantly greater risk of having a 

TKA than the other cohorts(9). XLHA is non 

inferiority to three doses injection. Many studies 

revealed improve clinical outcomes. In the real 

medical practices, the heath economic seems to be 

the important issues in medical practices. In our 

study the uses of XLHA surgical intervention 

significant and but preserve cartilage is still 

controversy. In our study XLHA may improve 

outcomes not only mild to moderate but also severe 

OA with 6 months follow up. This will serve the 

approaching of aging society. The effect might be 

from potent anti-inflammation, significant decrease 

pain and function(10). The pharmacologic effects by 

BDDE that increase the resident time for release the 

medication for 1 months and have sustained effect 

for minimal 6 months follow up(11,12). The recent 

meta-analyses which estimates on a standard mean 

difference (SMD) scale and compared all treatments 

against a threshold for clinical importance of 0.5 

standard deviation (SD) unit.  

Many nonoperative treatments 

demonstrated significant improvements in pain, data 

suggested that the greatest effect were from intra-

articular injection. Variability among studies 

suggest that future research into optimal formulation 

is required. The strongest current evidence supports 

clinically important and significant treatment effects 

with IAHA formulations > 6000 kDa(13). 

We analyse the most common causes of 

failure in patient intra-articulary injected with 

XLHA under age of 60 years are the complex tear of 

meniscus. If the radiographic degree of damage 

cartilage is unproportionate to pain and unspecific 

causes, further investigation is recommended such 

as MRI.   

Other common misdiagnosed pathologies 

are osteonecrosis of knee, undetected multifocal 

damage in patient with history of multiple steroid 

injection. 

 

Limitation 
The limitation are numbers of patients, no 

quality of life had been assessed for cost utility, short 

duration for 6 months of follow-up. Further detailed 

investigation and comparison is recommended. 
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การศึกษาวิเคราะห์ต้นทุนการรักษาด้วยสารโซเดียมไฮยาลูรอเนตชนิดเ ช่ือมโยงร่างแห (Cross-Linked Sodium 
Hyaluronate: XLHA-BDDE) ในคนไข้ข้อเข่าเส่ือมท่ีรักษาด้วยวิธีการรักษาแบบอนุรักษ์ ไม่ได้ผล 
 
ธนา ธุระเจน, พบ, ชัยวัฒน์ ศรีรัตนวุฑฒิ, พบ, ปาโมกข์ แสงศิรินาวิน, พบ, วันเพญ็ ลาภไพวงศ์, จิตตวดี ประสงค์ 
 
บทน ำ:  การฉีดสาร ไฮยาลูรอนิก (hyaluronic acid injections) เป็นการรักษาท่ียอมรับโดยทั่วกันว่าปลอดภัยและมี
ประสิทธิภาพในผูป่้วยขอ้เข่าเส่ือม (knee osteoarthritis : OA) โดยมีการศึกษาเปรียบเทียบรองรับผลการรักษาจ านวนมาก 
หน่ึงในการศึกษาดงักล่าวแสดงให้เห็นว่า ผลการรักษาโดยการฉีดเข่า 1 คร้ังดว้ยสารโซเดียมไฮยาลูรอเนตชนิดเช่ือมโยง
ร่างแห (cross-linked sodium hyaluronate : XLHA, single injection form, Hyruan One) ไม่ไดด้อ้ยกว่าการฉีดสารไฮยาลูรอ
นิกชนิดโมเลกุลใหญ่ (high molecular weight hyarulonic acid: HMWHA) และแนะน าให้เป็นการรักษาท่ีปลอดภยัและให้
ผลดีในผูป่้วยโรคขอ้เข่าเส่ือม อย่างไรก็ตามยงัตอ้งมีการศึกษาเร่ืองของตน้ทุน ค่าใชจ้่ายท่ีเก่ียวขอ้งในดา้นการให้ยา และ
ผา่ตดัในการรักษาคนไขจ้ริง 
วัตถุประสงค์: วตัถุประสงคห์ลกัเพื่อศึกษาค่าใชจ้่ายท่ีเก่ียวขอ้งกบัโรคขอ้เข่าเส่ือม ทางดา้นการบริหารยาและการผ่าตดั 6 
เดือนก่อนและหลงัการฉีด XLHA วตัถุประสงค์รองเพื่อศึกษาสัดส่วนของผูป่้วยท่ีไม่ต้องรับการรักษาโดยการผ่าตัดใน
ระยะเวลา 6 เดือนหลงัฉีดยา 
วัสดุและวิธีกำร: การศึกษาวิเคราะห์ตน้ทุนน้ีเรารวบรวมผูป่้วยโรคขอ้เข่าเส่ือมท่ีรักษาดว้ยวิธีแบบอนุรักษ์ไม่ไดผ้ลและ
จ าเป็นตอ้งไดรั้บการผ่าตดัทั้งหมด 205 ราย (253 ขอ้เข่า) เป็นผูช้าย 40 ราย และ ผูห้ญิง 165 ราย ตั้งแต่เดือนมกราคม พ.ศ. 
2561 ถึงเดือนกนัยายน พ.ศ. 2561 ท่ีรักษาในคลินิกออร์โธปิดิกส์ โรงพยาบาลต ารวจ โดยแบ่งคนไขเ้ป็น 2 กลุ่มตามอายดุงัน้ี 
กลุ่มท่ี 1 อายนุอ้ยกว่า 60 ปี จ านวน 48 ราย และกลุ่มท่ีสอง อายมุากกว่า 60 ปี จ านวน 157 ราย เน่ืองจากทั้งสองกลุ่มจะไดรั้บ
การผ่าตัดด้วยวิธีการแตกต่างกัน ความรุนแรงของโรคถูกจดัแบ่งตาม Kellgren Lawrence classification โดยค่าใช้จ่ายท่ี
เก่ียวข้องน ามาจากฐานข้อมูลอิเล็กทรอนิกส์ของโรงพยาบาล (hospital information system: HIS) และหน่วยการเงิน
โรงพยาบาลต ารวจ  
ผลกำรศึกษำ: อายเุฉล่ียของผูป่้วยคือ 63.2 (50-81) ปี กลุ่มท่ี 1 (อายนุอ้ยกว่า 60 ปี) จ านวน 48 ราย กลุ่มท่ี 2 (อายมุากกว่า 60 
ปี) จ านวน 157 ราย โดยกลุ่มแรกมีผูป่้วยจ านวน 7 รายท่ีต้องไดรั้บการผ่าตดัส่องกล้อง (knee arthroscopic surgery) คิด
สัดส่วนผูป่้วยท่ีชะลอการรักษาโดยการผ่าตดัคือร้อยละ 85.42 (41 รายจากทั้งส้ิน 48 ราย) โดยค่าใชจ้่ายเฉล่ียอยูท่ี่ 69,750.00 
บาทต่อขอ้เข่า ส่วนกลุ่มท่ีสองมีผูป่้วยจ านวน 15 รายท่ีตอ้งรับการผ่าตดัเปล่ียนข้อเข่าเทียม (total knee arthroplasty) คิด
สัดส่วนผูป่้วยท่ีชะลอการรักษาโดยการผ่าตัดคือร้อยละ 90.45 (142 รายจากทั้งส้ิน 157 ราย) โดยค่าใช้จ่ายเฉล่ียอยู่ท่ี 
136,910.71 บาทต่อขอ้เข่า ค่าใช้จ่ายต่อการฉีด XLHA คือ 3,588,805.00 บาท โดยค่าใช้จ่ายในการบริหารยา (Selective 
COX-2 inhibitor NSAIDs และ Diacerein) 6 เดือนก่อนและหลงัการฉีด XLHA คือ 481,783.00 บาท และ 701,714.00 บาท
ตามล าดบั 
สรุป: จากการศึกษาพบว่า XLHA ลดอตัราการผา่ตดัในช่วง 6 เดือนในทุกระยะความรุนแรงของโรคขอ้เข่าเส่ือม โดยสาเหตุ
ของผูป่้วยอายุนอ้ยกว่า 60 ปีท่ีตอ้งไดรั้บการผา่ตดัคือ การฉีกขาดของหมอนรองกระดูกขอ้เข่า ส่วนผูป่้วยอายมุากกว่า 60 ปี
คือการบาดเจ็บอย่างรุนแรงของกระดูกอ่อน ค่าใช้จ่ายทางด้านการบริหารยา (Selective COX-2 inhibitor NSAIDs และ 
Diacerein) 6 เดือนหลงัการฉีด XLHA เพ่ิมมากขึ้น อย่างไรก็ตามเน่ืองจากมีผูป่้วยจ านวนมากท่ีสามารถชะลอการผ่าตดัได ้
ค่าใชจ้่ายในการผา่ตดัในผูป่้วยกลุ่มน้ีจึงลดลงอยา่งมีนยัส าคญั 

 


