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Comparison of the Genant-modified Sharp and van der 
Heijde-modified Sharp scoring methods for radiographic 
assessment in rheumatoid arthritis

Radiographic evaluation of disease severity 
and progression in clinical trials of putative 
structure-modifying therapies for rheumatoid 
arthritis (RA) currently relies on semiquanti-
tative scoring of bone erosion and joint space 
narrowing (JSN). Several scoring methods have 
been developed; however, the most widely used 
is a composite score of aggregated ordinal scales 
originally described in 1971 by John Sharp, 
which separately grades bone erosion and JSN in 
a number of locations in the hands and wrists [1]. 
Modifications of this scoring method, includ-
ing extension to the feet, have been described 
by Genant et al. and van der Heijde et al. [2–6]. 
The two modified methods differ primarily in 
the scales used to grade erosions, but there are 
also minor differences in their JSN scales and 
the locations scored in the hands and wrists. 
Both methods have been accepted by regulatory 
agencies as valid and have been used successfully 
in randomized controlled trials to gain regula-
tory approval of structure-modifying thera-
pies [4,7–12]. However, the relative performance 
of the Genant–Sharp and van der Heijde–Sharp 
methods is not known, as they have never 
been compared directly in the same cohort of 
patients, and since their scales differ numerically, 

comparisons across different trials are difficult 
to interpret. In this study we contrast the two 
modified-Sharp scoring methods with respect 
to the locations scored in the hands/wrists and 
feet, and the scales used to assess erosion and 
JSN, and compare the cross-sectional and longi-
tudinal performances of the two methods using 
a common set of serially acquired radiographs of 
the hands, wrists and feet from a single cohort 
of RA patients.

Materials & methods
Radiographs of bilateral hands, wrists and feet 
were acquired from 28 patients with established 
RA of 2–10 years duration. Subjects at baseline 
had elevated C-reactive protein and rheuma-
toid factor seropositivity within the preceding 
6 months, swollen joint count of four or more, 
and at least one definite radiographic erosion 
attributable to RA. Subjects with any indica-
tion of generalized osteoarthritis or significant 
vasculitis were excluded. The study underwent 
institutional board review, in which all subjects 
provided informed consent.

Radiographs were acquired at baseline and 
1 year using single-emulsion, fine-grain film and 
single-screen cassettes. A separate radiograph 
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was acquired for each extremity using stan-
dardized positioning, x-ray beam centering, 
focus-to-film distance and exposure settings. 
Radiographs were digitized at 12-bit pixel depth 
(4096 shades of gray) and a pixel size of 100 µm, 
and transferred to a Sun workstation for read-
ing. Images selected for this study had sufficient 
technical quality and anatomical coverage to 
allow all joints included in the Genant–Sharp 
and van der Heijde–Sharp scoring methods to 
be read. Images were also selected to provide a 
broad range of severity and change in erosions 
and JSN, including cases demonstrating mild 
disease and those demonstrating moderately 
severe changes, as judged by several experienced 
readers other than those used in this study.

Digitized images were read independently by 
two radiologists using the Genant–Sharp and 
the van der Heijde–Sharp composite scoring 
methods [2,4,5,10]. Both radiologists were spe-
cialized in and dedicated to image ana lysis for 
clinical trials. One radiologist had many years 
of experience using the Genant–Sharp scoring 
method and had read more than 1000 radio-
graphs using the van der Heijde–Sharp method 
in previous clinical trials. The second radiolo-
gist had less experience with either method, but 
was a dedicated clinical trials radiologist with 
experience scoring images using other methods 
and had extensive training in Genant–Sharp 
and van der Heijde–Sharp scoring using hand, 
wrist and foot images from a different cohort 
of RA patients.

Serial images from individual patients were 
displayed side-by-side on a pair of 2K, high-
resolution monitors with 256-shade grayscale 
and matrix size of 1728 × 2304 pixels, and were 
read simultaneously in random subject order 
with random shuffling of the two time points 
and masking of visit dates to blind the readers 
to chronological sequence. Scores were entered 
on an electronic report form that was directly 
linked to a central database in a manner fully 
compliant with US FDA regulations [101]. One 
of the radiologists read all of the images twice 
with each of the methods to allow determina-
tion of intrareader reproducibility. This was 
performed by initially reading the images twice 
using the Genant–Sharp method on two sepa-
rate occasions approximately 4 months apart, 
and then reading the same images twice with 
the van der Heijde–Sharp method on two sepa-
rate occasions 3 months apart. Each of these 
readings was carried out independently without 
knowledge of previous reading results or the 
other reader’s results.

�n Genant-modified Sharp 
scoring method
Erosion score
A total of 14 locations in each hand and wrist 
(proximal interphalangeal joints of digits 2–5, 
the interphalangeal joint of the thumb and five 
metacarpophalangeal joints, the carpometacar-
pal [CMC] joint of the thumb, the scaphoid 
bone, the distal radius and the distal ulna); 
(Figure 1A) and six joints in each foot (five meta-
tarsophalangeal joints and the interphalan-
geal joint of digit 1 [i.e., the big toe] (Figure 2A) 
were scored individually using an 8-point scale 
from 0 to 3.5 based on the amount of articular 
bone eroded:

�� 0: normal

�� 0.5: subtle loss of cortical continuity or 
e quivocal findings of bone erosion

�� 1.0: mild: definite but small erosions involving 
less than 25% of the articular bone(s)

�� 1.5: mild-to-moderate : small–medium 
e rosions involving less than 25% of the artic-
ular bone(s)

�� 2.0: moderate: medium–large erosions 
i nvolving approximately 26–50% of the artic-
ular bone(s)

�� 2.5: moderate-to-severe: erosion of approxi-
mately 51–75% of the articular bone(s)

�� 3.0: severe: erosion of approximately 76–90% 
of the articular bone(s)

�� 3.5: very severe: erosion of 100% of the  
articular bone(s)

JSN score
A total of 13 locations in each wrist and hand 
(proximal interphalangeal joints of digits 2–5, 
the interphalangeal joint of the thumb, metacar-
pophalangeal joints 1–5, CMC 3–5 as a single 
unit, the pericapitate space [scaphoid-capitate 
and lunate-capitate combined] and the radio-
carpal joint [scaphoid-radius and lunate-radius 
articulations]) and six locations in each foot 
(metatarsophalangeal joints 1–5 and the inter-
phalangeal joint of the big toe) were scored using 
a 9-point scale from 0 to 4:

�� 0: normal

�� 0.5: subtle or equivocal narrowing

�� 1.0: focal or mild (<25%) narrowing

�� 1.5: mild-to-moderate (26–50%) narrowing
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�� 2.0: moderate (51–75%) narrowing or 
d islocation in the absence of erosions

�� 2.5: moderate-to-severe (76–95%) narrowing

�� 3.0: complete loss of joint space (bone on 
bone) or dislocation in the presence of erosion

�� 3.5: partial or equivocal ankylosis

�� 4.0: definite ankylosis

The individual location scores were summed 
to create a total erosion score (E score) and a 
total JSN score for each patient. E scores and 

Figure 1. Locations in the hands and wrists for (A) Genant–Sharp erosion, (B) van der 
Heijde–Sharp erosion, (C) Genant–Sharp joint space narrowing and (D) and van der Heijde–Sharp 
joint space narrowing scoring. Note that the articular components of CMC‑1 (PMC‑1 and Trap–Trap) 
are scored independently for erosion with the van der Heijde–Sharp method, but are scored together 
with the Genant–Sharp method. The only bone scored for erosion with the van der Heijde–Sharp 
method but not the Genant–Sharp method is the lunate bone. The only joint scored for joint space 
narrowing with van der Heijde–Sharp but not Genant–Sharp method is the ST joint. However, the 
Genant–Sharp method includes the IP‑1, scaphoid–lunate and radius–lunate joints in joint space 
narrowing evaluation, whereas the van der Heijde–Sharp method leaves these out. 
CMC: Carpometacarpal; CS: Capitate–scaphoid; CSL: Capitate–scaphoid–lunate; IP: Interphalangeal 
joint; MCP: Metacarpophalangeal joint; PIP: Proximal interphalangeal joint; PMC: Proximal metacarpal; 
RC: Radiocarpal; RS: Radius–scaphoid; ST: Scaphoid–trapezium; Trap–Trap: Trapezium–trapezoid.
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JSN scores were summed to create a combined, 
or total, score. The maximum total score achiev-
able per patient was 292, or 584 increments 
(TAble 1). Change scores (DE, DJSN, DTotal) were 
calculated by subtracting the baseline scores 
(E

0
, JSN

0
, total

0
) from the  corresponding 1-year 

f ollow-up scores (E
1Y

, JSN
1Y

, total
1Y

).

�n Van der Heijde-modified Sharp 
scoring method
Erosion score
A total of 16 locations in each hand and wrist 
were scored (Figure 1b). These included the same 
14 locations as in the Genant–Sharp scoring 

method, except that each of the two components 
of the CMC joint of the thumb was scored sepa-
rately and the lunate bone was added. In total, 
12 locations in each foot were scored (Figure 2b). 
These were the same six joints included in the 
Genant–Sharp method, except that each of 
the two components of these joints was scored 
 separately rather than together as a unit.

Each location in the hand/wrist and foot 
was scored individually using a 6-point scale 
from 0 to 5 based on the number and size of 
discrete erosions in each location. Discrete ero-
sions were graded 1 if small and 2 or 3 if larger. 
A score of 3 was given if an erosion was large 
and extended across the imaginary middle of 
the bone. Discrete erosions of each grade were 
summed to a maximum of 5 to give a total score 
for each location. When erosions in the carpal 
bones of the wrist were confluent rather than 
discrete and focal, the surface eroded was scored 
from 0 to 5 in approximately 20% intervals.

JSN score
A total of 15 locations in each hand and wrist 
were scored. As with Genant–Sharp scoring, these 
included the proximal interphalangeal joints of 
digits 2–5, metacarpophalangeal joints 1–5, CMC 
joints 3–5, a pericapitate space and a radiocarpal 
space. By contrast to the Genant–Sharp method, 
the interphalangeal joint of the thumb was not 

Table 1. Comparison of maximum increments and scores attainable 
per patient.

Score type Genant–Sharp van der Heijde–Sharp

E (hand) 196 (98) 160 (160)

E (foot) 84 (42) 120 (120)

E (total) 280 (140) 280 (280)

JSN (hand) 208 (104) 120 (120)

JSN (foot) 96 (48) 48 (48)

JSN (total) 304 (152) 168 (168)

Total (hand) 404 (202) 280 (280)

Total (foot) 180 (90) 168 (168)

Total (combined) 584 (292) 448 (448)
Values in parentheses are scores. 
E: Erosion; JSN: Joint space narrowing.
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Figure 2. Locations in the feet for erosion scoring with (A) Genant–Sharp and (B) van der Heijde–Sharp and (C) for joint 
space narrowing scoring with both methods. Note that Genant–Sharp and van der Heijde–Sharp methods score the same bones 
and joint spaces, but the van der Heijde–Sharp method scores erosions in the proximal and distal articular components of the MTP and IP 
joints separately, whereas the Genant–Sharp method scores these joints as single units. 
DMT: Distal metatarsal; DPP: Distal proximal phalanx; IP: Interphalangeal joint; MTP: Metatarsophalangeal joint; PDP: Proximal distal 
phalanx; PPP: Proximal proximal phalanx.
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included and the scaphoid–trapezium joint was 
added. Other changes from the Genant–Sharp 
method included scoring the CMC joints of digits 
3–5 separately instead of as a single unit, including 
only the capitate–scaphoid joint rather than both 
the capitate–scaphoid and the capitate–lunate 
joints in the pericapitate space, and including 
only the scaphoid–radius joint rather than both 
the scaphoid–radius and the lunate-radius joints 
in the radiocarpal space. For the foot, the same six 
locations that were included in the Genant–Sharp 
method were scored using the van der Heijde–
Sharp method. By contrast to the 9-point scale 
used in the Genant–Sharp method, however, JSN 
was scored using a 5-point scale from 0 to 4 in the 
van der Heijde–Sharp method:

�� 0: normal

�� 1.0: focal or minimal and generalized 
narrowing

�� 2.0: generalized narrowing of less than 50%

�� 3.0: generalized narrowing greater than 50%, 
or subluxation

�� 4.0: ankylosis or complete dislocation

As with the Genant–Sharp method, individual 
location scores were summed to create a total E 
score and a total JSN score for each patient, and 
total scores were calculated by summing the E and 
JSN scores. The maximum total score achievable 
per patient was 448, or 448 i ncrements (TAble 1).

�n Analysis
Intrareader agreement for each scoring 
method was expressed as the intraclass cor-
relation coefficient (ICC) for the duplicate 
readings. Smallest detectable change (SDC) 
was calculated according to the method of 
Bruynesteyn et al. [13]: 

.
SDC

k

SD

2

1 96 changescore

#

#
=

where SD
change score

 was the standard deviation 
of the differences between independent read-
ers’ determinations of change scores, and k was 
the number of independent readers (in this case 
two). Since the scales used in the two scoring 
methods are different, direct comparison of the 
values or SDCs are not valid unless the scores 
are first normalized. Normalized SDC (nSDC) 
was calculated using scores normalized for the 
reader and cohort according to the method 
r ecommended by Sharp et al. [14]: 

normalized score
minimum score maximum score

raw score minimum score 100#=
-

-

where the minimum and maximum scores are 
those observed for the particular reading.

Owing to the paired-sample design of the two 
reading methods, the explicit distributions of the 
two nSDCs were difficult to derive. Therefore, 
we used the bootstrap method [15] to calculate 
significance for the difference in nSDCs. Data 
were resampled with replacement 2000 times. 
The distribution of differences in nSDCs was 
determined and a two-sided bootstrap p-value 
was derived. The McNemar test was used 
to compare the proportion of patients with 
changes greater than 0 or greater than SDC. 
Owing to small sample size, we used the exact 
binomial distribution to calculate the p-value 
of McNemar’s test. Statistical significance was 
defined as 5%.

Results
Readings demonstrated high intra- and inter-
reader reproducibility for both methods 
(TAble 2). As shown in TAble 3 & Figure 3, because 
of the different arbitrary units used by each 
method, raw van der Heijde–Sharp scores were 
numerically larger than raw Genant–Sharp 
scores. However, normalized scores correlated 
highly both cross-sectionally and for change 
(Figure 4), with c orrelation coefficients ranging 
from 0.95 to 0.99.

Genant–Sharp scoring demonstrated some-
what smaller SDC and nSDC than did van der 
Heijde–Sharp scoring (TAble 4). Except for a sig-
nificantly (p = 0.001) lower nSDC for Genant–
Sharp JSN score by the single reader and a 
lower nSDC for Genant–Sharp E score, which 
approached significance (p = 0.08) for the aver-
aged reading, there were no significant differ-
ences in nSDC between van der Heijde–Sharp 

Table 2. Comparison of intra- and inter-reader agreement.

Score type Genant–Sharp van der Heijde–Sharp

ICCintrareader ICCinter-reader ICCintrareader ICCinter-reader

E
0

0.94 0.92 0.94 0.88

JSN
0

0.97 0.87 0.96 0.93

Total
0

0.98 0.91 0.96 0.92

E
1Y

0.93 0.94 0.95 0.87

JSN
1Y

0.97 0.84 0.96 0.91

Total
1Y

0.97 0.93 0.96 0.90

DE 0.94 0.92 0.92 0.85

DJSN 0.97 0.90 0.91 0.91

DTotal 0.98 0.95 0.93 0.92

DE: E
1Y

 – E
0
;
 
DJSN: JSN

1Y
 – JSN

0
; DTotal: Total

1Y
 – Total

0
; E

0
: Erosion score at baseline; E

1Y
: Erosion score 

at 1 year; ICC: Intraclass correlation coefficient; JSN
0
: Joint space narrowing score at baseline; JSN

1Y
: 

Joint space narrowing score at 1 year; Total
0
: Total score at baseline; Total

1Y
: Total at 1 year.
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and Genant–Sharp scoring. The proportions of 
patients showing change greater than 0 or above 
SDC were not  statistically different between the 
two methods (TAble 5).

Discussion
Of all the factors affecting the performance 
of radiographic scoring of RA in clinical tri-
als, by far the most important is reader com-
petency [16]. Determining whether a lucency 
within a bone on a radiographic projection rep-
resents a true erosion or simply a confluence of 
shadows mimicking an erosion, and whether 
an apparent change in the size of an erosion 
on serial radiographs is real or simply a result 
of variation in patient positioning, image pro-
jection or film exposure requires considerable 
perceptual skill and experience on the part of 
the reader. However, the focus of the present 
study was the potential impact of the s coring 
method used.

This direct comparison of the Genant-modified 
Sharp and van der Heijde-modified Sharp scoring 
methods using the same set of hand, wrist and 
foot images from a single cohort of patients with 
RA read by the same competent readers, demon-
strated a high degree of agreement between the 
two methods (Figure 4), with high intra- and inter-
reader reproducibility, expressed as ICC, observed 
for both methods (TAble 2).

The differences between Genant’s and van der 
Heijde’s modifications of the original composite 
Sharp scoring method are relatively subtle. Both 
methods score the same locations for erosion in 
the hands, wrists and feet, except that the van der 
Heijde–Sharp method adds the lunate bone in the 
wrist and separates the CMC-1 joint at the base 
of the thumb into its two articular components. 
Adding the lunate bone potentially increases sensi-
tivity for detecting bone erosion. However, promi-
nent vascular channels and subentheseal changes 
related to scapholunate ligament damage can 
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Figure 3. Raw baseline van der Heijde–Sharp scores plotted against raw baseline Genant–Sharp scores. (A) Erosion, (B) JSN 
and (C) total based on averaged values from the two readings. Slopes are 1.9, 1.6 and 1.9, respectively.
E: Erosion; JSN: Joint space narrowing.

Table 3. Comparison of raw scores.

Score type Genant–Sharp van der Heijde–Sharp

Mean SD Median Range Mean SD Median Range

E
0

21.8 11.8 18.9 3.0–54.3 41.1 25.4 35.3 3.5–108.0

JSN
0

10.6 8.6 10.4 0.5–34.5 20.3 16.6 19.0 0.5–69.0

Total
0

32.4 18.2 29.5 3.8–83.3 61.4 37.5 59.0 4.0–160.0

E
1Y

24.8 12.9 21.5 6.3–57.0 47.9 27.4 41.0 8.5–111.5

JSN
1Y

12.8 9.2 12.8 0.5–36.5 23.8 17.4 22.3 1.0–69.0

Total
1Y

37.6 20.2 33.9 8.3–89.5 71.6 40.4 67.5 12.0–166.5

DE 3.0 4.1 2.5 ‑2.3–17.3 6.8 8.0 5.3 ‑1.0–34.5

DJSN 2.2 3.9 0.5 0–16.0 3.4 7.2 0.5 0.0–29.0

DTotal 5.2 7.7 3.5 ‑2.3–33.3 10.3 14.6 7.3 ‑1.0–63.5

Values are average scores from the two independent readers.  
DE: E

1Y
 – E

0
; DJSN: JSN

1Y
 – JSN

0
; DTotal: Total

1Y
 – Total

0
; E

0
: Erosion score at baseline; E

1Y
: Erosion score at 1 year; JSN

0
: Joint space narrowing score at baseline; 

JSN
1Y

: Joint space narrowing score at 1 year; SD: Standard deviation; Total
0
: Total score at baseline; Total

1Y
: Total at 1 year.
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mimic bone erosion and thereby decrease speci-
ficity in this location. Scoring the two compo-
nents of the CMC-1 joint separately doubles the 
maximum erosion score attainable for that joint 
by the van der Heijde–Sharp method from 5 to 
10, thereby weighting the joint more heavily than 
with the Genant–Sharp method. However, this 
does not add additional opportunity for detecting 
erosion or change in erosion, since the Genant–
Sharp method evaluates both of these bones as 
well. Both methods also score erosion in the same 

joints of the foot; however, the van der Heijde–
Sharp method scores each of the two compo-
nents of these joints separately. As for CMC-1, 
this increases the maximum erosion score attain-
able for each joint in the foot from 5 to 10, and 
thus raises the ceiling of the van der Heijde scale 
closer to that of the Genant–Sharp scale, but it 
does not add greater opportunity for detecting 
erosion or change in erosion, as all of these bones 
are also evaluated in the Genant–Sharp method. 
The clinical implications of erosion on one side of 
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Figure 4. Normalized baseline van der Heijde–Sharp scores plotted against normalized baseline Genant–Sharp scores. 
The line depicts theoretically perfect correlation based on averaged values from the two readings. Correlation coefficients are 0.98, 0.98, 
0.99, 0.95, 0.99 and 0.99, respectively. 
nE: Normalized erosion scores; nJSN: Normalized joint space narrowing scores; ntotal: Normalized total scores.

Table 4. Comparison of sensitivity to change.

Score type Genant–Sharp van der Heijde–Sharp p-value

SDC nSDC SDC nSDC nSDC

DE 2.4 (2.0) 4.7 (4.3) 7.3 (4.6) 6.4 (5.1) 0.08 (0.55)

DJSN 2.4 (1.6) 5.6 (2.6) 4.1 (4.2) 7.3 (5.9) 0.61 (0.01)

DTotal 3.8 (2.5) 7.9 (4.7) 8.1 (7.5) 10.5 (9.7) 0.27 (0.27)
Values are based on average scores from two independent readers. Values in parentheses are for a single reader.  
DE: Erosion score at 1 year – erosion score at baseline; DJSN: Joint space narrowing score at 1 year – joint space narrowing 
score at baseline; DTotal: Total score at 1 year – Total score at baseline; nSDC: Normalized smallest detectable change; 
SDC: Smallest detectable change.
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a joint but not the other is unknown; however, as 
all regional scores are combined in both methods 
to determine total erosion scores, this does not 
affect discrimination of subjects or treatments on 
the basis of total erosion score. 

The joints scored for JSN in the hands, wrists 
and feet are also quite similar for each method. 
Differences include elimination in the van der 
Heijde–Sharp method of the interphalageal-1 
joint of the thumb, the capitate–lunate joint of 
the wrist (scored as part of the pericapitate space 
in the Genant–Sharp method) and the lunate–
radius joint (scored as part of the radiocarpal joint 
in the Genant–Sharp method). In addition, the 
van der Heijde–Sharp method adds the scaph-
oid–trapezium joint and separates the CMC 
3–5 compartment into three individual joints. 
Subdividing CMC 3–5 raises the relative score 
ceiling for the van der Heijde method closer to 
that in the Genant–Sharp scale, but again, does 
not alter the opportunity to detect change, as 
these joints are also included in the Genant–
Sharp method. The joints scored for JSN in the 
feet are the same for the two methods.

The erosion scales used differ somewhat 
between the methods. The van der Heijde–
Sharp method scores each location on a 6-point 
scale with integer values from 0 to 5, whereas 
the Genant–Sharp method uses an 8-point scale 
from 0 to 3.5 in increments of 0.5. Accordingly, 
the van der Heijde–Sharp method typically gives a 
larger numerical score for a given degree of erosive 
damage (maximum erosion score: 280) than the 
Genant–Sharp method does (maximum erosion 
score: 140), although both scales include the same 
number of increments (280). The JSN scale also 
differs for each method, but primarily with respect 
to the number of increments. Both range from 0 
to 4, the van der Heijde–Sharp scale however does 
so in five integer increments, whereas the Genant–
Sharp scale uses nine intervals of 0.5. As for ero-
sion score, the van der Heijde–Sharp scale yields 
numerically larger values (maximum JSN score: 
168) than the Genant–Sharp method does (maxi-
mum JSN score: 152), but the Genant–Sharp scale 
includes more increments (304 vs 168). Finally, 

the Genant–Sharp total score, which combines 
erosion and JSN scores, has more increments (584) 
than the van der Heijde total score does (448).

Owing to these scale differences, direct com-
parisons of scores generated by the two methods 
are not meaningful. Accordingly, in this study 
comparisons were made using scores normalized 
to the ranges of scores observed with each method, 
as recommended by Sharp et al. [14]. In the end, 
the differences between the two methods were 
found to be relatively minor and the normalized 
scores from one method correlated closely with 
those from the other (Figure 3). The main limitation 
of this study was the relatively small numbers of 
patients included in the ana lysis. Corroboration 
of the results in a larger sample would, there-
fore, be useful. Also, the radiologists reading the 
images in this study had more experience with 
the Genant–Sharp method than with the van der 
Heijde–Sharp method in clinical trials. However, 
based on the intra- and inter-reader reproducibili-
ties observed, both cross-sectionally and longitu-
dinally (TAble 2), reader performance was similar 
and very high for both methods. As noted previ-
ously, the greatest challenge in scoring by either 
method is accurately determining whether a 
lucency observed on a radiograph is truly a bone 
erosion or simply a normal anatomical feature, 
such as a bone tubercle viewed en face, or a per-
ceptual phenomenon, such as negative mach effect 
[16], and whether an apparent change in the size of 
an erosion or the width of a joint space on serial 
radiographs is pathologically real or a result of 
variation in x-ray beam centering or angulation, 
or some other technical factor. Accordingly, we 
do not believe that the readings in this study were 
biased towards one or the other method.

In conclusion, the findings of this study indicate 
that the Genant–Sharp and van der Heijde–Sharp 
methods show relatively similar performance for 
scoring erosion and JSN in the hands, wrists and 
feet of patients with RA. Additional direct com-
parisons of these two scoring methods in different 
and larger cohorts of patients with RA would be 
useful to further elucidate the relative strengths 
and weakness of each method.

Table 5. Comparison of percentages of patients showing change.

Score type Genant–Sharp van der Heijde–Sharp p-value

Change >0 (%) Change >SDC (%) Change >0 (%) Change >SDC (%) Change >0 Change >SDC

DE 89 50 93 39 1.00 0.45

DJSN 64 29 68 21 1.00 0.50

DTotal 89 39 93 43 1.00 1.00
Values based on average scores from two independent readers.  
DE: Erosion score at 1 year – erosion score at baseline; DJSN: Joint space narrowing score at 1 year – joint space narrowing score at baseline; DTotal: Total score at 
1 year – Total score at baseline; SDC: Smallest detectable change.
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Executive summary

 � Genant–Sharp and van der Heijde–Sharp have been the two most common radiographic scoring methods used in clinical trials for the 
past 2 decades, yet their relative performances had not been formally compared.

 � In this investigation, Genant–Sharp and van der Heijde–Sharp methods demonstrated similar performance for scoring erosion and joint‑
narrowing space in the hands, wrists and feet of patients with rheumatoid arthritis using a common set of radiographs and common 
pair of readers.

 � Readers demonstrated similar proficiency with each method based on inter‑reader precision (intraclass correlation coefficient) across a 
broad range of severities. 

 � Since the arbitrary scales used in the two scoring methods are different, direct comparison of the values is not valid unless the scores are 
first normalized.

 � The van der Heijde–Sharp method yields higher raw values than Genant–Sharp scoring does, but the Genant–Sharp scale has more 
increments and a higher ceiling for erosions.

Future perspective
Aside from minor study-specific modifications 
in some trials, the Genant–Sharp and van 
der Heijde–Sharp scoring methods have not 
changed substantially over the more than 2 
decades that the two methods have been in use. 
While some attempts have been made to reduce 
the complexity and effort needed to perform dis-
criminative readings with such methods, most 
of the imaging attention in RA research over the 
past several years has shifted to MRI and ultra-
sound. These newer technologies offer broader 
pathophysiological information and greater 
sensitivity to change, and thus allow questions 
about drug efficacy to be answered with fewer 
patients, less time and therefore lower cost, than 
with radiography. Particularly in light of the 
recent shift in clinical trials to active-comparitor 
study designs, which show slower progression 
and smaller differences between treatment arms, 
it is likely that the trend towards MRI and ultra-
sound will increase over the next 5–10 years, and 
that the role of r adiography in clinical trials will 
diminish considerably.
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