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Joint scores in hemophilic arthropathy in children: 
Developing country perspectives

Introduction
Hemophilic arthropathy (HA), a crippling joint disease, leads to severe disability often necessitating joint re-
placement (1-3). Arthropathy continues to be the most common complication of hemophilia (4-6) despite 
attempts to prevent bleeding by substitution therapy with the missing clotting factors (7, 8). Knee, ankle, 
elbow, shoulder, and hip are the joints usually affected in descending order of frequency (9). Early findings 
include hemarthrosis and joint effusion, followed by articular and periarticular changes (including hemosid-
erin deposition and synovial hypertrophy). The later stages, as a result of hyperemia, exhibit osteopenia and 
epiphyseal overgrowth, destructive changes, such as loss of cartilage, along with early closure of physeal plate, 
bone erosions, and subchondral cyst formation (10, 11). Studies suggest that hemophilic arthropathy is a mul-
tifactorial event (12), including both inflammatory synovium-mediated and degenerative cartilage-mediated 
components (13). The early stages of HA have some similarities with arthritides, such as rheumatoid arthritis, 
whereas the later degenerative stages of HA have certain features in common with osteoarthritis (14). Most 
of the arthritis commonly encountered among the pediatric population is inflammatory in nature. Thus, HA 
presents as one of the rare models of degenerative arthropathy in children. Being a resource-limited country, 
most of the children with HA in our set-ups are on “on-demand” clotting factor substitution therapy. Thus, the 
joint damage in these patients in most cases tends to be quite extensive. However, the joint damage in HA 
and its impact on the quality of life is not well studied, and there is a definite paucity of data from develop-
ing countries. To the best of our knowledge, this is the first comprehensive study aimed at studying HA as a 
model of degenerative arthropathy in children from developing countries. The aim of the present study was 
to describe the clinico-radiological joint score evaluation of HA and its possible impact on the quality of life.
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Abstract

Objective: Hemophilia is a common X-linked recessive coagulopathy causing recurrent bleeding into 
the synovial joints and results in articular and periarticular abnormalities. To our knowledge, this is the 
first comprehensive study aimed at studying the clinico-radiological joint score evaluation in hemo-
philic arthropathy in children from a developing country and its possible impact on the quality of life. 
Methods: In this hospital-based, prospective, descriptive study, all children presenting to the pediatric 
rheumatology clinic were studied. The joint physical examination was scored using the Hemophilia 
Joint Health Score 2.1 (HJHS 2.1). The patients were then subjected to imaging of the most affected 
joint using ultrasonography (USG) and magnetic resonance imaging (MRI). Detailed USG and MRI 
radiological evaluation was recorded in the predesigned proforma using the Hemophilia Early Ar-
thropathy Detection with Ultra Sound (HEAD-US) score and MRI DENVER score. The physical quality 
of life as per Functional Independence Score in Hemophilia (FISH) was noted. The clinical, radiological, 
and functional scores were analyzed with an appropriate statistical measure.
Results: The mean age at presentation was 7.4 years (interquartile range 4.9-10), with the knee being 
the most common joint involved. All of the USG score, MRI score, and FISH score have a significant 
correlation (p<0.05), with the HJHS 2.1 score with correlation coefficients of 0.7086, −0.8916, and 
0.8607, respectively. USG and MRI had a correlation coefficient of −0.7145 and −0.8326 with FISH, 
respectively.
Conclusion: The degree of association between HJHS 2.1 score was found to be maximum with HEAD-
US score, whereas a negative correlation was seen evaluating FISH score with both HEAD-US and MRI 
DENVER scores. Use of these scores, specifically HEAD-US score, will result in consistent assessment of 
hemophilic joints, optimizing the management of the destructive changes.
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Methods

Study design
This was a hospital-based, prospective, de-
scriptive study to assess all children presenting 
with hemophiliac arthropathy over 1 year.

Patient recruitment
Inclusion criteria consisted of children aged 
1-12 years, diagnosed with hemophilia A or B, 
who presented to the pediatric rheumatology 
clinic with permanent joint damage as a long-
term consequence of repeated hemarthrosis 
and at the Department of Pediatrics, North 
Bengal Medical College, Darjeeling, West Ben-
gal, India with HA or history of HA from Febru-
ary 2018 to January 2019. Prior to assessments, 
parents of children with hemophilia were in-
formed of the objectives of the study, and they 
signed an informed consent document. The 
study was approved by the Institutional Ethics 
Committee.

Evaluations
A detailed history was collected, and the joint 
physical examination was scored using the 
Hemophilia Joint Health Score 2.1 (HJHS 2.1). 
The patients were then subjected to imaging 
of the most affected joint using ultrasonogra-
phy (USG) and magnetic resonance imaging 
(MRI). USG was performed using GE LOGIQ F8 
(8-10 MHz high frequency), and MRI was done 
using predominantly the T2-weighted se-
quence with a BRAVO Model 1.5 Tesla MRI (GE 
make) under the guidance of a radiologist. The 
USG and MRI evaluation was recorded in the 
predesigned proforma using the Hemophilia 

Early Arthropathy Detection with Ultra Sound 
(HEAD-US) score and MRI DENVER score. The 
physical quality of life as per Functional Inde-
pendence Score in Hemophilia (FISH) was also 
recorded. 

Descriptive statistics were performed to cal-
culate the mean, standard deviation, medi-
an, interquartile range (IQR), and percentage. 
Correlation coefficient has been computed 
between variables taking two at a time. Pear-
son’s correlation formula was applied. Sim-
ple linear regression model has been applied 
as dependent and independent variables. A 
p-value<0.05 was considered to be statistically 
significant.

The HJHS 2.1 is used for an objective observation 
of clinical changes in joints due to the develop-
ment of HA. This scale consists of eight items per 
joint (plus gait analyzed globally), and evaluates 
the following: (1) joint swelling, (2) duration of 
swelling, (3) muscle atrophy, (4) strength, (5) crep-
itus on motion, (6) flexion loss, (7) extension loss, 
and (8) pain. The full range of score for the updat-
ed HJHS 2.1 is from 0 to 124 points (0-20 points 
for each of the six evaluated joints, plus 4 points 
for the overall assessment of gait).15

The HEAD-US method estimates joint disease 
activity by the presence of synovial hypertrophy 
and joint damage by looking at the cartilage 
and the bone and the presence of prominent 
osteophytes around the joint (16). The full range 
of score is from 0 to 8 points.

The MRI Denver score is a progressive score 
in which different stages of the pathology are 
classified in relation to the most severe finding 
and assigned a score (maximum score of 10) 
(17).

The FISH assesses seven daily activities of the 
patients, and the patient is scored 1-4 for each 
activity based on his ability to perform the ac-
tivity or lack of it. The total score ranges from 7 
to 28 (18).

Results
The mean age at presentation is 7.4 years (IQR 
4.9-10). Of a total of 30 participants, 21 had he-
mophilia A and 9 had hemophilia B. The ages 
at presentation were 7.7 years (IQR 5.3-10.5) 
for hemophilia A and 6.7 years (IQR 3.8-9.5) for 
hemophilia B. However, as the two are similar 
in their clinical presentation and imaging find-
ings (11), we did not study them as separate 
entities. Only three children were on weekly 
prophylaxis, and the rest of the children were 
on on-demand clotting factor replacement. 
Our study revealed the knee (50%) to be most 

commonly involved joint, followed by the el-
bow and ankle. The clinical characteristics of 
these patients are depicted in Table 1.

Figure 1 shows the study flow diagram of the 
approach followed for the evaluation of these 
patients with HA.

The scores obtained from the HJHS 2.1, the 
HEAD-US score, the MRI DENVER score, and the 
FISH are compiled in Table 2. 

HEAD-US score was found to have a significant 
correlation with duration of disease, but MRI 
Denver score, FISH, and HJHS 2.1 were found 
to be not statistically significant when equated 
with the same.

We studied the HJHS 2.1 as a predictor of 
HEAD-US score, MRI Denver score, and FISH 
score using similar correlation coefficient and 
regression statistics. Here all three data were 
statistically significant (p<0.05). HJHS 2.1 score 
when compared with HEAD-US score (R2 
0.50) (Figure 2), MRI Denver score, and FISH 
score gave correlation coefficients of 0.7086, 
−0.8916, and 0.8607, respectively.

Main Points
•	 Haemophilic arthropathy is a multifac-

torial event having both inflammatory 
synovium-mediated as well as degener-
ative cartilage-mediated components.

•	 This comprehensive study aimed at 
studying hemophilic arthropathy as a 
proto-type of mechanical and degener-
ative arthropathy in children.

•	 Various radiological and functional 
scores are available for the assessment 
of the extent of joint disease in children.

•	 A quick and affordable technique, ultra-
sound imaging of joints emerges as effi-
cient and reliable tool for early detection 
of hemophilic arthropathy.

•	 Use of HEAD-US score will result in con-
sistent assessment of hemophilic joints 
and facilitate development of targeted 
treatment to prevent the destructive 
changes in the articular cartilage.

Table 1. Characteristics of patients with 
hemophilic arthropathy (n=30).

Variable	 n (%)	 Mean (IQR)

Type		

Hemophilia A	 21 (70)	 -

Hemophilia B	 9 (30)	 -

Age at presentation		

Hemophilia A	 -	 7.7 years 
		  (IQR: 5.3-10.5)

Hemophilia B	 -	 6.7 years 
		  (IQR: 3.8-9.5)

Duration of disease		

Hemophilia A	 -	 5.8 years 
		  (IQR: 3-8.8)

Hemophilia B	 -	 5.0 years 
		  (IQR: 2.5-7.5)

Factor replacement		

On demand	 27 (90)	 -

Prophylaxis	 3 (10)	 -

Joint involved		

Knee	 15 (50)	 -

Elbow	 9 (30)	 -

Ankle	 6 (20)	 -
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HEAD-US score versus FISH score had a cor-
relation coefficient (r=−0.714) suggesting a 
71.4% degree of association between FISH and 
HEAD-US score as depicted in Figure 3. In com-
parison, Figure 4 (R2 0.69) shows that MRI Den-
ver score when equated with FISH score had a 
correlation coefficient of (−) 0.83. 

Discussion
Bleeding frequency is the most important clini-
cal endpoints used to assess the efficacy of he-
mophilia treatments (19). A dramatic reduction 
in the incidence of joint bleeds and arthropa-
thy was shown in patients on prophylaxis by 
Nilsson et al (20). However, our study conduct-
ed on episodic therapy compares the degree 
of association between the joint health score 
and the HEAD-US score, MRI Denver score, and 
FISH. We found that the degree of association 
between HJHS 2.1 score was at maximum with 
HEAD-US score, whereas a negative correlation 
could be established while evaluating FISH 
score with both HEAD-US and MRI DENVER 
scores. Thus, this highlights the importance 
of USG in the assessment and monitoring of 
the “target” joint. It also makes USG the most 
efficient tool for the early detection of arthrop-
athy.

In the recent Indonesian study by Sari et al., 
they found that the joint outcome of children 
with severe hemophilia A who were receiving 
episodic treatment evaluated by HJHS and 
HEAD-US scoring shows more severe damage 
in older than in younger ones (21). Altisent et 
al. (22) utilized HJHS and HEAD-US scores in 
children with severe hemophilia treated with 
clotting factor prophylaxis and found that 
HJHS and HEAD-US scores are concordant in 
91/124 (73.4%) joints. Thus, they inferred that 
USG with HEAD-US method detected a high-
er percentage of abnormalities than physical 
evaluation. Our study in comparison showed a 
50% positive correlation between HJHS 2.1 and 
HEAD-US scores.

In another Iranian cross-sectional study by 
Tasbihi et al. on 25 patients with severe hemo-
philia, FISH, MRI, and sonography procedures 
were performed. They found a statistically sig-
nificant negative correlation between FISH and 
MRI Additive (A) scale (rs=−0.537, p=0.006) (23). 
Our study also similarly showed a negative cor-
relation between FISH and HEAD-US and MRI 
DENVER score.

Even objective joint assessment similar to the 
indexed study is useful for the evaluation of 
patients with hemophilic joint disease on early 
prophylaxis as reported by Fischer et al. (24).Figure 2. Scatter plot of HJHS 2.1 score with HEAD-US score.

Figure 1. Study flow diagram.

Table 2. Joint scores compiled from patients (n=30).

		  Maximum	 Minimum 
Score	 Parameter studied	 value	 value	 Mean	 SD	 IQR

HJHS 2.1*	 Physical examination	 28	 4	 17.76	 8.74	 8.75-27

HEAD-US**	 Radiological	 5	 0	 2.23	 1.48	 1-3.5

MRI DENVER#	 Radiological	 8	 1	 4.53	 2.16	 2-7

FISH¶	 Functional assessment	 28	 13	 18.93	 4.43	 15.75-23

*Hemophilia Joint Health Score 2.1.
**Hemophilia Early Arthropathy Detection with Ultra Sound.
#MRI DENVER score.
¶Functional Independence Score for Hemophilia.
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To the best of our knowledge, this is the first 
comprehensive study that compiles all relevant 
scores across clinico-radiological evaluation of 
HA as a model of mechanical and degenerative 
arthropathy in the pediatric population.

Our study has limitations. This was a hospi-
tal-based study with a small sample size. Ma-
jority of the patients were on episodic factor 
replacement as compared with prophylaxis, so 
we have not analyzed separately the relation-
ship of therapeutic practice in our study. The 
lack of follow-up data for the re-evaluation of 
the patients hindered a better understanding 
of the disease process and its impact.

Further multicentric community-based study 
of joint scores in HA (both prophylaxis and 
episodic) in larger population is warranted for 
the in-depth assessment of joint damage and 
its impact.

In conclusion, the degree of association be-
tween HJHS 2.1 score was found to be maxi-

mum with HEAD-US score, whereas a negative 
correlation could be established while evalu-
ating FISH score with both HEAD-US and MRI 
DENVER scores. USG emerges as the most ef-
ficient tool for the early detection of arthrop-
athy, and the HEAD-US score can be used for 
the consistent assessment of hemophilic joints 
optimizing the management of the destruc-
tive changes. 
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