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The leeching therapy has been used in Unani System of Medicine to treat various ailments including joints pain. A small 

randomized trial was conducted to compare the combined efficacy of leeching therapy (Hirudinaria granulosa) and the 

traditional Unani herbal formulations against the same traditional formulation alone. Intervention was carried out in  

40 patients over a period of 6 weeks. Primary outcome measure was Womac pain score. Secondary end points consisted of 

all other Womac subscores and the Womac total score during the study, active range of motion (knee flexion) and the eight 

meter walk test. Mixed models were used for statistical analysis. Significant improvements in disease-specific symptoms 

were observed after six weeks of treatment in patients receiving leeching therapy along with traditional Unani formulation. 

Pain level of leeching group decreased by 29.02%, stiffness by 58.87% and functional ability increased by 40.56%, Womac 

total score showed overall change by 45.10%. Control group (the group which received the traditional drug alone) showed 

decrease in pain by 14.39%, stiffness by 8.04%, physical function by 18.39% and Womac total score by 11.66%. Eight 

meter walk test showed 6.87% improvement in comparison to control group in which 2.86% change was noted. No 

significant difference was observed in active range of motion in both the groups. However, this study lacked a standard 

control group, blinding was not feasible, sample size was small and duration of study was short. 

Keywords: Leach therapy, Knee Osteoarthritis, Osteoarthritis, Unani medicine 

IPC Int. Cl.8: A61K36/00, A61P19/00, A61P19/02, A61P19/08, A61P21/00 

Osteoarthritis is the most common form of arthritis 

and is a major cause of morbidity, limitation of 

activity, and healthcare utilization, especially in 

elderly patients
1
. Pain and functional limitation are the 

primary clinical manifestations of the osteoarthritis 

(OA) of the knee. Current recommendations for 

managing OA focus on relieving pain and stiffness, 

and maintaining or improving physical function as 

important goals of therapy
2-4

. No curative therapies 

exist for OA; thus, both pharmacologic and  

non-pharmacologic management focus on controlling 

pain and reducing functional limitation.  

Non-pharmacologic therapy, which includes patient 

education, social support, physical and occupational 

therapy, aerobic and resistive exercises, and weight 

loss, is the corner stone of multidisciplinary approach 

to OA patient management. Pharmacologic therapies 

include non-opoid analgesics (such as acetaminophen), 

NSAIDs (including COX-2 enzyme selective 

inhibitors), topical analgesics (capsaicin cream), opoid 

analgesics, and intra-articular steroid and hyaluronate 

injections
5
. Pharmacologic management of OA is often 

ineffective, and agents such as NSAIDs may cause 

unwanted and dangerous side effects
6,7

. These 

disadvantages call for an evaluation of the risks and 

benefits of the therapies in comparison with a less toxic 

one for OA. 

Medicinal leeches are best known for their blood 

feeding habits and for their use in the art of 

phlebotomy or bloodletting
8
. Although their medicinal 

use declined in Europe and America, this therapy 

always occupied an important place in Unani System 

of Medicine to manage various ailments including 

joints pain
9
. It is constantly being practiced in India, 

Iran and Pakistan by the Unani physicians. Hirudin, 

one of the biologically active substances in leech 

saliva, was identified as the most potent known 

natural inhibitor of coagulation
10,11

. European 

medicinal leech, Hirudo medicinalis has recently been 

rediscovered and is used by the plastic surgeons to aid 

salvage of compromised venous engorged tissue, 

including free and pedicled flaps, amputated digit, 
________________ 
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ears and nasal tips
12,13

. Besides hirudin, various 

antiinflammatory substances and hyaluronidase have 

been found in leech saliva. Recently, in a controlled 

trial Hirudo medicinalis was used to treat 

symptomatic knee OA with significant results
14

. 

Keeping the historically safe and effective therapeutic 

use of the Hirudinaria granulosaspecies in India and 

to rationalize the idea scientifically, the study was 

designed and conducted
15,16

. 
 

Methodology 

This was a prospective, single-centered, 

randomized controlled trial. All patients underwent a 

treatment period of 6 weeks. The protocol was 

approved by the ethics committee of Jamia Hamdard 

University, New Delhi. The trial was conducted under 

the Good Clinical Practice (GCP) guidelines. All 

patients gave written informed consent. All out 

patients were screened, aged >40 but <70 yrs, who 

attended the Unani as well as orthopedic OPDs in 

Majeedia Hospital, New Delhi. The patients, who had 

definite osteoarthritis of the knee, were included
17

. 

The patients on any analgesics medication were 

screened on visual analog score (VAS) of pain after 

walking on 1,524 cm flat surface of >30 mm but 

<90 mm using a 100 mm scale. Those patients, who 

were not taking any analgesics 3 days prior to 

recruitment, were screened on VAS pain after 

walking on a 1,524 cm flat surface of >40 mm but 

<90 mm. In bilateral knee pain, the investigator 

selected the more painful knee. At screening and 

baseline, if there was bilateral OA of the knee 

involvement, patients were screened using VAS 

pain score using after walking on a 1,524 cm flat 

surface of <30 mm in the less painful contralateral 

knee at the baseline assessment. Additionally, only 

those patients were included in the study that could 

perform 1,524 cm walk test without the support of 

crutches or assisted devices. Of the entire knee OA 

diagnosed patients, only KLG (Kellgren-Lawrence 

Grade) II and III patients were selected
18

. Exclusion 

criteria included pregnant and breast feeding women, 

anemic individuals, diabetics, patients taking 

anticoagulants and having past history of blood 

disorders, ESR >40 mm/hr (Westergren), CRP > 

5 mg/l, any knee surgery in the previous three months, 

other types of arthritis, patients with any intercurrent 

disease(s) or condition(s) that might interfere with the 

free use and evaluation of the affected knee and might 

predispose them to a high probability of interfering 

with   the   completion   of   the   6   week   follow-up 

(neurological problems, severe congenital defects, 

peptic ulcer, severe liver disease, mental state, or 

other clinically significant  conditions). 

A total of 40 patients, 20 in each group, were 

randomly allocated to both groups by a non-stratified 

block randomization with equal block lengths. 

Sequentially numbered envelopes containing the 

treatment assignment were prepared. When a patient 

met the inclusion criteria and consented for 

participation, the investigator opened the lowest 

numbered envelope, which determined the group of 

assignments. One group received leeching therapy 

and traditional Unani herbal formulation while the 

control group received only the traditional Unani 

formulation alone. Since the intervention was 

invasive, it could not be made a blind study. On day  

0 (visit 1), patients stopped their previous NSAIDs 

therapy and started receiving either leeching therapy 

(3 leeches were applied on the maximum tenderness 

points of the periarticular area of the knee joint) along 

with traditional Unani formulation i.e. Safoof  

Mafasil Khas (SMK powder), 5 gm twice daily, 

which is comprised of Suranjan (Colchicum luteum), 

Boozidan (Tanacetum umbelliferum), and Asgand 

(Withania somnifera) in equal proportions, along with 

Suranjan oil 10 ml BD for local application. In 

control group, the same traditional Unani formulation 

in the same dose was provided on each visit. On day 

14
th
, patients returned for the second visit; day 28

th
 for 

third visit and on 42
nd

 day the final visit took place. 

Thus, the duration of treatment was 6 weeks. 

The primary outcome measure was change in knee 

pain as derived from the mean Womac pain score. 

The Womac is a disease specific questionnaire 

addressing severity of joints pain (5 questions), 

stiffness (2 questions), and limitation of physical 

functions (17 questions)
19

. Each question is assessed 

by a 100 mm horizontal VAS score and the aggregate 

Womac score is represented by the sum of  

24 component item scores. Secondary end points 

consisted of all other Womac subscores and the 

Womac total score during the study, active range of 

motion (knee flexion) by the universal goniometer in 

the prone position, and 8 m walk test. The stationary 

arm of the goniometer was placed with the free end 

pointing towards the greater trochanter of the 

ipsilateral femur, and the moving arm pointed towards 

the medial malleolus of tibia. The initial and final 

ranges were recorded
20

. 8 m walk test is one of the  

3 components of ALF (aggregate locomotor function) 
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score. The patients were asked to walk, at their own 

naturally preferred ‘comfortable’ pace, across a 

distance of 10 m. Timing of the central 8 m allowed 

one or two steps at either end of the walk for un-timed 

acceleration and deceleration, a process that has been 

shown to increase test-retest reliability. The time taken 

to complete the distance was measured using a hand-

held stop watch. Three repetitions of the walk were 

undertaken and the mean was used for subsequent 

analysis
16

. At each visit (Day 0, 14, 28, 42) the patients 

were rested in a sitting position for 10 min. before 

monitoring the vital signs. Vital signs were monitored 

at every visit. Laboratory investigations were also 

performed including hematology, liver function test 

(Serum Bilirubin, ALT, AST and Alkaline 

phosphatase), Serum Creatinine, Blood Urea and Uric 

acid at day 0 and 42. Mann-Whitney U test was used to 

see the between the group difference while Wilcoxon 

signed rank test was used to compare the within the 

group difference. 

 

Results  

Out of total 43 patients approached, 3 were excluded. 

The primary diagnosis was knee OA. The radiological 

Kellgren-Lawrence index II (slight OA) was in 72.5% of 

patients and III (moderate OA) in 27.5%. All subjects 

completed the study as per protocol (no one refused to 

receive leeching therapy). 60% of the randomized 

participants were females and the mean age was 58.8 

(SD=5.6) yrs. No significant differences in mean age or 

gender ratios were observed between the two groups 

(Table 1). As assessed by the Womac index, pain 

decreased by 29.02% [95% confidence interval  

(CI) =27.08, 30.96; P<0.001], stiffness by 58.87%  

(95% CI = 55.97, 61.77; P<0.001) and functional ability 

increased by 40.56% (95% CI = 39.50, 41.62; P<0.001) 

over the course (i.e. 6 weeks) of the study in leeching 

group (Tables 2-4; Figs.1-3). Improvement in pain and 

physical  function   was  statistically  non-significant   on 

Table 2— Effect on knee joint pain (Womac index) 

Control Group (N=20) Test Group (N=20) Womac pain 

BT 14th Day 28th Day AT BT 14th Day 28th Day AT 

Mean ± S.E.M. 35.50 

±1. 03 

32.82*** 

±1.08 

31.59** 

±1.320 

30.43*** 

±.98 

35.5 

±1.26 

30.91*** 

±1.10 

27.26*** 

±1.12 

25.35*** 

±1.181 

% change - 7.62 10.98 14.39 - 12.90 23.39 29.02 

†P>0.05(NS) *P <0.05(S)  **P<0.01(MS) ***P<0.001(ES) (Wilcoxon Signed Rank Test) 

P at 14th day (T/C) > 0.05 (NS) (Mann-Whitney Test)   

P at 28th day (T/C) <0.05(S) (Mann-Whitney Test) 

P at 42nd day (T/C) < 0.001(ES) (Mann-Whitney Test) 

Table 3— Effect on morning stiffness (Womac Index) 

Womac Stiffness Control Group (N=20) Test Group (N=20) 

 BT 14th Day 28th Day AT BT 14th Day 28th Day AT 

Mean  

± S.E.M. 

56.95 

± 1.30 

54.77*** 

± 1.33 

53.58*** 

± 1.32 

52.38*** 

± 1.23 

59.43 

± 1.39 

45.72*** 

± 1.65 

33.82*** 

± 1.31 

24.70*** 

± 1.31 

% Change - 3.86 5.97 8.04 - 23.37 43.18 58.87 

†P>0.05(NS) *P <0.05(S)  **P<0.01(MS) ***P<0.001(ES) (Wilcoxon Signed Rank Test) 

P at 14th day (T/C) < 0.001 (ES) (Mann-Whitney Test)   

P at 28th day (T/C) <0.001(ES) (Mann-Whitney Test) 

P at 42nd day (T/C) < 0.001(ES) (Mann-Whitney Test) 

Table 1— Baseline characteristics of study patients 

Variable Test Group 

(n=20) 

Control Group 

(n=20) 

Age (yrs) 59.90±2.79 57.85±7.49 

Sex Male (n) 9 7 

 Female (n) 11 13 

Previous regular NSAID intake (n) 16 18 

Duration of knee OA (Yrs) 4.05 3.5 

Grade II 15 14 K.L.G. Of Knee OA 

Grade III 5 6 

BMI (kg/m2) 27.49±31 27.475±33 

Womac Pain Score 35.49±5.06 35.47±4.59 

Womac Stiffness Score 59.43±6.27 56.95±5.81 

Womac Physical Function Score 51.18±4.198 50.01±5.81 

Womac Total Score 48.70±4.28 47.49±4.82 

AROM 83.90±8.697 86.30±10.49 

Eight Meter Walk Test 7.35±58 7.71±78 

*values with plus/minus signs are expressed as means ± SD 
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14
th
 day, however, improvement in stiffness was found 

significant on 14
th
 day. No significant differences in 

pattern of change from baseline to day 42 between the 

treatment and control groups were observed. The 

outcome measure also included active range of motion 

(AROM) of knee flexion and Eight-meter walk test 

(Tables 5 & 6). By and large, none of these outcome 

measures were much significantly different between the 

treatment and control groups. Neither group 

experienced severe adverse effects. A common 

minor adverse effect of leech therapy group was 

mild itching at the leech bite sites, which lasted for 

a mean of 4 days. Twenty four hours after leeching, 

the mean hemoglobin level (±SD) decreased from 

13.54±0.18 mmol/L to 13.28 ± 0.18mmol/L. 

 
Discussion 

Since long term therapy for osteoarthritis of the 

knee has limited options and treatment carries 

substantial risk for serious adverse effects, new 

therapeutic approaches should be considered. 

Leeching therapy, although extensively used for 

treating pain in Unani System of Medicine, has never 

been evaluated in a modern scientific context in 

Table 4— Effect on physical function (Womac Index) 

Physical Function Control Group (N=20) Test Group (N=20) 

 BT 14th Day 28th Day AT BT 14th Day 28th Day AT 

Mean 

± S.E.M 

50.0 

± 1.32 

47.45*** 

± 1.34 

46.84*** 

± 1.34 

43.17*** 

± 1.29 

51.18 

± .94 

45.69*** 

± .85 

40.53*** 

± .71 

30.41*** 

± .58 

% Change - 5.26 6.5 13.89 - 10.71 20.75 40.56 

†P>0.05(NS) *P <0.05(S)  **P<0.01(MS) ***P<0.001(ES) (Wilcoxon Signed Rank Test) 

P at 14th day (T/C) > 0.05 (NS) (Mann-Whitney Test)  

P at 28th day (T/C) <0.001(ES) (Mann-Whitney Test) 

P at 42nd day (T/C) < 0.001(ES) (Mann-Whitney Test) 

 
 

Fig.1—Effect on Womac pain 
 

 
 

Fig.2—Effect on Womac Stiffness 
 

 
 

Fig.3— Effect on Womac Physical function 

Table 5— Effect on eight meter walk test in both groups 

Eight Met. Walk Test Control Test 

 B.T A.T. B.T. A.T. 

Mean± SEM 7.71 

 ±.17 

7.51*  

±.23 

7.35  

±.13 

  6.85*** 

 ±.1895 

% Change - 2.86 - 6.87 

†P>0.05(NS) *P<0.05(S)  **P<0.01(MS) ***P<0.001(ES) (Wilcoxon 

Signed Rank Test) 

P at 42nd day (T/C) <0.05(S)   (Mann-Whitney Test) 

Table 6— Effect on Active Range of Motion in both Groups 

AROM Control Test 

 B.T. A.T B.T. A.T. 

Mean± SEM 86.30 

± 2.35 

87.20† 

± 2.37 

83.90 

± 2.005 

90.35*** 

± 1.611 

% Change - 1.07 - 8.02 

†P>0.05(NS) *P<0.05(S)  **P<0.01(MS) ***P<0.001(ES) (Wilcoxon 

Signed Rank Test) 

P at 42nd day (T/C) <0.05(S)   (Mann-Whitney Test) 
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accordance with GCP. Leeching therapy significantly 

improved WOMAC pain, stiffness and function over 

6 weeks. OA is a disease in which compliance and 

persistence are known to be rather poor. In the study, 

leeching therapy was found safe and well tolerated. 

After 6 weeks of treatment, 18 of 20 patients 

preferred to stay on leeching. Baseline characteristic 

of both the groups were comparable. Different 

mechanisms explain the observed effects of the 

European medicinal leech (Hirudo medicinalis). 

Various pharmacologically active substances besides 

the thrombin inhibitor hirudin have been found in its 

saliva, such as histamine-like vasodilators, kallikrein 

and tryptase inhibitors, various other proteinase 

inhibitors, and anesthetics
21-24

. Through the 

concomitant activity of a further leech saliva 

component, hyaluronidase, these substances might 

reach deeper tissue zones. Keeping in view the fact 

that hirudin has been isolated not only from the 

species Hirudo medicinalis, but also from Hirudinaria 

manillensis and that hirudins belonging to different 

leech species, Hirudo and Hirudinaria, are closely 

similar molecules, probably evolved from a common 

ancestral gene; the salivary components of 

Hirudinaria granulosa may also be similar to Hirudo 

medicinalis and the above mentioned mechanism 

might also be attributed here
25,26

. 

Another possibility is that placebo effects might be 

responsible for the symptomatic benefit. The main 

limitation of the study is the placebo like effects of 

this invasive procedure. All invasive treatments of 

OA of the knee are subject to relevant placebo like 

effects
27

. Currently, a sham leech treatment is not 

available and treatment blinding is not feasible. 

Further trials should include treatment groups with 

other invasive procedures or use genetically modified 

leeches. Furthermore, the Osteoarthritis Research 

Society International (OARSI) recommended that 

trials of symptomatic therapies for knee OA be a 

minimum of 12 weeks and ideally at least 24 weeks
28

. 

Another limitation of the study was that sample size 

was not large. Because of the limited time duration 

these guidelines could not adhere to. It is suggested 

that re-treatments will be necessary for leech therapy 

to become clinically valuable in the long term 

management of OA of the knee. Leeching therapy, as 

applied in the study, was safe and well tolerated.  

As expected, a slightly but clinically non-relevant 

decrease in hemoglobin was seen after leeching.  

A common minor side effect with the therapy was 

mild local itching in more than 55% of treated 

participants; patient should be informed about this 

minor adverse effect. In conclusion, the leeching 

therapy seems to be an effective symptomatic 

treatment for OA of the knee. However, because of 

the above mentioned limitations, the study 

emphasizes its preliminary nature. The effectiveness 

of the treatment, especially when applied repeatedly, 

should be further evaluated in larger randomized 

studies. In addition, the active compounds in the 

saliva of the leech species deserves further study. 
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