
 
 

 

 
Pharmacy 2023, 11, 117. https://doi.org/10.3390/pharmacy11040117 www.mdpi.com/journal/pharmacy 

Supplementary Materials: Effectiveness and Safety of 
Glucosamine in Osteoarthritis: A 
Systematic Review 
Nam Xuan Vo, Ngan Nguyen Hoang Le, Trinh Dang Phuong Chu, Huong Lai Pham, Khang Xuan An Dinh, Uyen 
Thi Thuc Che, Thanh Thi Thanh Ngo, Tien Thuy Bui  

 
3.2. Risk of bias assessment 

Table S1. Risk of bias following Cochrane criteria. 

No. References Low / High 
1 Rindone et al., 2000 [1] Low 
2 Regisnter et al., 2001 [2] Low 
3 Hughes et al., 2002  [3] Low 
4 Pavelka et al., 2002 [4] Low 
5 Cibere et al., 2004 [5] Low 
6 McAlindon et al., 2004 [6] Low 
7 Clegg et al., 2006  [7] Low 
8 Herrero-Beaumont et al., 2007 [8] Low 
9 Frestedt et al., 2008 [9] Low 
10 Giodarno et al., 2009 [10] Low 
11 Petersen et al., 2011 [11] Low 
12 Madhu et al., 2013 [12] Low 
13 Nieman et al., 2013 [13] Low 
14 Kwoh et al., 2014 [14] Low 
15 Fransen et al., 2015 [15] Low 

3.3. Effectiveness of Glucosamine on Knee osteoarthritis 

Table S2. The WOMAC score changes of pain in patients of placebo versus treated with glucosamine. 

Study and year 
Placebo Glucosamine Std. Mean 

Difference 

Total Mean SD Total Mean SD Weight IV, Fixed, 
95% CI 

Fransen et al., 2015 151 -2.1 3.45 152 -22 3.55 18.8% 0.03 
[-0.20, 0.25] 

Nieman et al., 2013 51 -0.9 2.86 49 -2.4 2.8 6.0% 
-0.53 
[-0.92, -0.13] 

Frestedt et al., 2008 16 -2.9 22.16 19 -12.3 16.26 2.1% -0.48 
[-1.15, 0.02] 

Herreo-Beaumont et al., 2007 104 -1.8 4.16 106 -2.7 3.15 12.9% -0.24 
[-0.51, 0.03] 

Clegg et al., 2006 313 -86.1 114.2 317 -82.9 115.4 39.1% 
0.03 
[-0.13, 0.18] 

Cibere et al., 2004 66 -28 104 71 -25 98 8.5% 
0.03 
[-0.31, 0.36] 



Pharmacy 2023, 11, 117 2 of 4 
 

 

McAlindon et al., 2004 104 -2.5 3.8 101 -2 3.4 12.7% 
0.14 
[-0.14, 0.41] 

Total 805   815   100.0% 
-0.04 
[-0.13, 0.06] 

Table S3. The WOMAC score changes physical function in patients of placebo versus treated with glucosamine. 

Study and year 
Placebo Glucosamine Std. Mean 

Difference 
Total Mean SD Total Mean SD Weight IV, Fixed, 95% CI 

Fransen et al., 2015 151 -3.9 12.85 152 -3.9 12.68 19.1% 
0.00 
[-0.23, 0.23] 

Nieman et al., 2013 36 -3 9.34 36 -8.2 9.34 4.4% -0.55 
[-1.02, -0.08] 

Frestedt et al., 2008 16 -7 23.55 19 -10.6 16.31 2.2% -0.18 
[-0.84, 0.49] 

Herreo-Beaumont et al., 
2007 104 -5.5 11.45 106 -9.2 10.51 13.1% 

-0.34 
[-0.61, -0.06] 

Clegg et al., 2006 313 -227.4 362.7 317 -222.3 388.3 39.7% 
0.01 
[-0.14, 0.17] 

Cibere et al., 2004 66 -63 318 71 -58 270 8.6% 0.02 
[-0.32, 0.35] 

McAlindon et al., 2004 104 -4.6 9.6 101 -5.2 9.5 12.9% -0.06 
[-0.34, 0.21] 

Total 790   802   100.0% 
-0.07 
[-0.17, 0.03] 

Table S4. The WOMAC score changes of pain stiffness in patients of placebo versus treated with glucosamine. 

Study and year 
Placebo Glucosamine 

Std. Mean 
Difference 

Total Mean SD Total Mean SD Weight IV, Fixed, 95% CI 

Giordano et al., 2009 30 0 0.3 30 -1 0.3 20.4% 
-1.00 
[-1.15, -0.85] 

Frestedt et al., 2008 9 -0.5 1.5 14 -0.8 1.9 8.6% 
-0.30 
[-1.70, 1.10] 

Clegg et al., 2006 313 -1.5 2.1 317 -1.4 2.1 19.3% 0.10 
[-0.23, 0.43] 

McAlindon et al., 2004 104 0.8 1.5 101 0.7 1.6 18.4% -0.10 
[-0.52, 0.32] 

Pavelka et al., 2002 55 0.1 0.7 66 -0.3 1.5 18.5% 
-0.40 
[-0.81, 0.01] 

Regisnter et al., 2001 71 0 2.2 68 0 2.3 14.8% 0.00 
[-0.75, 0.75] 

Total 582   596   100.0 % -0.30 
[-0.82, 0.21] 
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3.4. Safety 
3.4.1. Adverse events 

Table S5. The adverse events comparison between placebo and glucosamine (including patients withdrawn caused of adverse 
events). 

Study and year 
Relative risk (RR) 
95% CI Weight % 

Fransen et al., 2015 7.33 [0.96, 56.00] 0.33 
Kwoh et al., 2014 0.39 [0.13, 1.20] 3.53 
Rozendaal et al., 2008 2.29 [0.26, 20.13] 0.71 
Herrero-Beaumont et al., 2007 0.54 [0.19, 1.57] 6.18 
Clegg et al., 2006 0.71 [0.31, 1.60] 8.97 
McAlindon et al., 2004 0.50 [0.07, 3.75] 1.83 
Pavelka et al., 2002 1.05 [0.46, 2.39] 6.57 
Reginster et al., 2001 1.07 [0.70, 1.65] 14.26 
Total (I2 = 24.3%, p-value = 0.236) 0.90 [0.66, 1.23] 42.37 

Table S6. Frequency of adverse events reported in patients using Glucosamine Sulphate. 

Study and year Glucosamine 
sulphate (N) 

Adverse events 
Infections MU CNS GI CV Skin Others 

Pavelka et al., 2002 [4] 101 29 30 ND 25 23 10 14 
Noack et al., 1994 [16] 126 0 0 2 5 0 1 0 
Reginster et al., 2001 [2] 106 ND ND 31 27 21 ND 4 
McAlindon et al., 2004 [6] 101 ND 5 2 4 ND ND 7 
Herrero-Beaumont et al., 2007 [8] 106 12 10 3 11 ND ND 8 
Rozendaal et al., 2008 [17] 111 ND ND 66 58 21 ND 7 
Hughes et al., 2002 [3] 39 1 9 1 0 ND 0 8 

* Abbreviations: ND: no data; GI: gastrointestinal; CV: cardiovascular; CNS: central nervous system; MU: musculoskeletal 
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