
 

 

 University of Groningen

Effect of upadacitinib on atopic hand eczema in patients with moderate-to-severe atopic
dermatitis
Simpson, E L; Rahawi, K; Hu, X; Chu, A D; Nduaka, C; Jazayeri, S; Lio, P; Lynde, C;
Schuttelaar, M L A
Published in:
Journal of the European Academy of Dermatology and Venereology

DOI:
10.1111/jdv.19194

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2023

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Simpson, E. L., Rahawi, K., Hu, X., Chu, A. D., Nduaka, C., Jazayeri, S., Lio, P., Lynde, C., & Schuttelaar,
M. L. A. (2023). Effect of upadacitinib on atopic hand eczema in patients with moderate-to-severe atopic
dermatitis: Results from two randomized phase 3 trials. Journal of the European Academy of Dermatology
and Venereology, 37(9), 1863-1870. https://doi.org/10.1111/jdv.19194

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1111/jdv.19194
https://research.rug.nl/en/publications/a4520297-eedd-4c4b-b745-adfd1c322b64
https://doi.org/10.1111/jdv.19194


J Eur Acad Dermatol Venereol. 2023;37:1863–1870.     | 1863wileyonlinelibrary.com/journal/jdv

O R I G I N A L  A R T I C L E

Effect of upadacitinib on atopic hand eczema in patients 
with moderate- to- severe atopic dermatitis: Results from two 
randomized phase 3 trials

E. L. Simpson1  |    K. Rahawi2 |    X. Hu2 |    A. D. Chu2 |    C. Nduaka2 |    S. Jazayeri3 |   
P. Lio4  |    C. Lynde5 |    M. L. A. Schuttelaar6

Received: 9 December 2022 | Accepted: 18 April 2023

DOI: 10.1111/jdv.19194  

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd on behalf of European Academy of Dermatology 
and Venereology.

Clinical Trial registration numbers (clinicaltrial.gov): Measure Up 1 (NCT03569293), Measure Up 2 (NCT03607422).  

1Department of Dermatology, Oregon Health 
and Science University, Portland, Oregon, 
USA
2AbbVie, Inc, North Chicago, Illinois, USA
3Alliance Dermatology and Mohs Center PC, 
Phoenix, Arizona, USA
4Department of Dermatology, Feinberg 
School of Medicine, Northwestern University, 
Chicago, Illinois, USA
5Lynde Institute of Dermatology and Probity 
Medical Research, Markham, Ontario, 
Canada
6Department of Dermatology, University 
Medical Center Groningen, University of 
Groningen, Groningen, The Netherlands

Correspondence
E. L. Simpson, Department of Dermatology, 
Oregon Health and Science University, 
Portland, OR, USA.
Email: simpsone@ohsu.edu

Funding information
AbbVie

Abstract
Background: Approximately 60% of patients with atopic dermatitis have involve-
ment of the hands adding to the burden of disease.
Objective: This analysis aims to evaluate the effect of upadacitinib monotherapy on 
atopic hand eczema in patients with moderate- to- severe AD over 16 weeks in the 
Measure Up 1 and 2 studies.
Methods: Data from patients (ages 12– 75) randomized 1:1:1 to receive upadacitinib 
15 mg, 30 mg, or placebo once daily in the Measure Up 1 and 2 studies were analysed 
for impact on atopic hand eczema assessed using the Hand Eczema Severity Index 
(HECSI). The percent change from baseline in HECSI score was a prespecified ad-
ditional endpoint at all visits. The proportion of patients with at least a 75% improve-
ment in HECSI score (HECSI 75) was evaluated post hoc.
Results: Patients treated with upadacitinib 15 mg or 30 mg experienced greater im-
provement in HECSI score compared with placebo as early as Week 1, which was 
maintained through Week 16. At Week 16, the mean change from baseline in HECSI 
score for patients receiving upadacitinib 15 mg, 30 mg, and placebo was −68%, 
−74%, and −15% in Measure Up 1 and −68%, −74% and +21% (positive change in-
dicates worsening for placebo) in Measure Up 2, respectively. A greater proportion 
of upadacitinib- treated patients achieved HECSI 75 compared with placebo at all 
timepoints beginning at Week 1 through Week 16.
Conclusions: Upadacitinib 15 mg and 30 mg monotherapy provided rapid and sus-
tained improvement in atopic hand eczema compared with placebo through Week 16 in 
patients with moderate- to- severe AD. At Week 16, the observed mean improvements in 
HECSI score in upadacitinib- treated patients were clinically meaningful based on pre-
vious interpretability studies. These results suggest that upadacitinib may be an effec-
tive treatment option for atopic hand eczema in patients with moderate- to- severe AD.

I N TRODUC TION

Hand eczema is a common condition with an estimated 
lifetime prevalence of 14.5% in individuals of any age in 
the general population.1 Symptoms include pruritus, pain, 

inflammation, oedema, redness, cracking and skin erosions, 
with the wrists, palms, back of hands and fingers being most 
commonly affected.2,3 The causes of hand eczema are often 
multifactorial and include irritant or allergic contact derma-
titis, and atopic dermatitis (AD).4 Notably, analyses found 
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an estimated 3– 4- fold increase in the prevalence of hand ec-
zema in patients with AD compared to those without AD5 
and that up to one- third of patients with hand eczema have 
a history of AD.6 Likewise, up to 60% of patients with active 
AD have concomitant hand eczema.7 Connections between 
lifestyle factors and hand eczema have been explored in a 
meta- analysis as well, with results finding inconsistencies 
and low- quality evidence for associations with many life-
style factors such as smoking.8 Given the frequent use and 
high visibility of the hands, patients with hand eczema may 
have impaired functioning and encounter social stigmas, 
which can reduce the quality of life9,10 and lead to avoidance 
of jobs where they are exposed to irritants, particularly those 
requiring frequent use of liquids, soaps, or water.4,11,12 In a 
multicentre study of European patch test clinics, hand ec-
zema severity was significantly associated with quality of life 
impact.13 Dermatologic conditions involving the hands are 
often difficult to treat,14,15 and current treatment options are 
limited and include emollients, phototherapy, topical gluco-
corticoids or calcineurin inhibitors, oral immunosuppres-
sive agents, and the oral retinoid alitretinoin (approved in 
some European countries and Canada only).4 Though few 
clinical studies of systemic treatment options have been con-
ducted,1 studies of alitretinoin have reported that treatment 
of hand eczema with 10 mg or 30 mg daily resulted in 28%– 
48% of patients achieving ‘clear’ or ‘almost clear’ skin at the 
end of 24 weeks of therapy, suggesting that many patients 
continued to experience signs and symptoms.16

Upadacitinib is an oral, once- daily, selective Janus kinase 
(JAK) inhibitor with greater inhibitory potency for JAK1 
than JAK2, JAK3 or tyrosine kinase 2 and is approved in the 
US, EU and other countries for the treatment of moderate- 
to- severe AD and other immune- mediated inflammatory 
conditions. In two large phase 3, randomized, controlled 
studies (Measure Up 1 and Measure Up 2), upadacitinib 
15 mg or 30 mg daily for 16 weeks was superior to placebo 
for the treatment of moderate- to- severe AD in adults and 
adolescents.17

Given the negative impact of hand eczema on quality of 
life, lack of systemic treatment options and the increased 
occurrence of hand eczema in patients with AD, there is a 
need for safe and effective therapies that provide rapid and 
sustained relief. Here, we assess the efficacy of upadaci-
tinib monotherapy 15 mg or 30 mg versus placebo on atopic 
hand eczema (AD localized on the hands), as measured by 
the Hand Eczema Severity Index (HECSI), in patients with 
moderate- to- severe AD in the Measure Up 1 and Measure 
Up 2 studies.

M ETHODS

Full methodological details for the Measure Up 1 
(NCT03569293) and Measure Up 2 (NCT03607422) studies, 
including study dates and size, inclusion/exclusion criteria, 
randomization and blinding, and endpoints assessed, have 
been published previously17 and are provided in brief below.

Study design and patients

Measure Up 1 and Measure Up 2 are replicate double- blind, 
placebo- controlled, multicentre, phase 3 studies that in-
clude a main study and adolescent substudy. Data reported 
herein are from the main study portion. Patients were en-
rolled from 151 clinical centres in 24 countries for Measure 
Up 1 and 154 centres in 23 countries for Measure Up 2. 
Adolescents (aged 12– 17 years) and adults (aged 18– 75 years) 
with moderate- to- severe AD (≥10% of affected body surface 
area, Eczema Area and Severity Index [EASI] ≥16, validated 
Investigator's Global Assessment for AD [vIGA- AD™] ≥3, 
and Worst Pruritus Numerical Rating Scale [NRS] score ≥4) 
were randomly assigned (1:1:1) to receive upadacitinib 15 mg, 
upadacitinib 30 mg, or placebo once daily for 16 weeks, strat-
ified by baseline disease severity, geographic regions and age 
categories.

Independent ethics committees or institutional review 
boards at each study site approved the study protocol, in-
formed consent form(s) and recruitment materials before 
patient enrolment. The study was conducted in accordance 
with the International Conference for Harmonisation guide-
lines, applicable regulations and the Declaration of Helsinki. 
Patients or their guardians were provided written informed 
consent before screening.

With the advent of the coronavirus disease 2019 
(COVID- 19) pandemic, operational accommodations for 
clinical trial continuity were incorporated for temporary site 
disruptions and secure- in- place measures, including remote 
visits, local lab collections and courier delivery of study drug 
to the patient, where allowed and in accordance with local 
regulations. Remote efficacy assessments of the skin were 
not allowed, and in- person visits were required at baseline 
and Week 16.

Outcomes

Efficacy was assessed as upadacitinib 15 mg or 30 mg com-
pared with placebo, based on the percentage change from 
baseline in HECSI score at each visit over 16 weeks. The 
HECSI score is a widely used and validated instrument 
with scores ranging from 0 to 360 (Clear: 0, Almost Clear: 
1– 16, Moderate: 17– 37, Severe: 38– 116, Very Severe: ≥117) 
that grades the extent and severity of the physical signs of 
hand eczema for each region of the hand18,19 (Figure 1). A 
higher proportion of patients attaining 75% (HECSI 75) or 
greater improvement in HECSI score at each study visit with 
upadacitinib 15 mg or 30 mg was achieved compared with 
placebo.

Statistical analysis

The per cent change from baseline in HECSI score was a 
prespecified additional endpoint at all visits through Week 
16 and was analysed using mixed- effect model repeat 
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measurement (MMRM) analysis. For each measurement at 
each visit, patients with nonmissing measurements at the 
specific visit and nonzero measurements at baseline were 

included in the analysis. Measurements after receiving res-
cue medication were considered as missing.

Categorical variables were analysed using the Cochran– 
Mantel– Haenszel and the primary approach for evalu-
ating categorical endpoints, including HECSI 75, was 
nonresponder imputation incorporating multiple imputa-
tion (MI) to handle missing data due to COVID- 19 (NRI- 
C). The NRI- C categorized any subject who did not have an 
evaluation during a prespecified visit window (either due 
to missing assessment or due to early withdrawal from the 
study) as a nonresponder for the visit. The only exceptions 
were as follows: (1) when the subject was a responder both 
before and after the visit window, the subject was catego-
rized as a responder for the visit or (2) missing data due to 
COVID- 19 infection or logistical restriction was handled by 
MI. As these prespecified additional endpoints and post hoc 
endpoints were not multiplicity- controlled, all p- values are 
nominal.

R E SU LTS

A total of 847 and 836 patients were enrolled in Measure Up 
1 and Measure Up 2, respectively; demographics, baseline 
disease characteristics, efficacy and safety for these pivotal 
trials have been previously published.17 Of all patients in 
the Measure Up 1 and Measure Up 2 trials, 803/847 (94.8%) 
and 774/836 (92.6%) had HECSI measurements at baseline. 
The mean HECSI score at baseline for patients treated with 
upadacitinib 15 mg, 30 mg or placebo was 46.4, 48.3 and 41.6 
in Measure Up 1 and 43.8, 46.1, and 40.7 in Measure Up 2, 
respectively, among patients with HECSI measurements at 
baseline. Baseline severity stratified by HECSI score (almost 
clear, moderate, severe and very severe) is detailed in Table 1.

Patients who received upadacitinib 15 mg or 30 mg expe-
rienced greater reduction (p ≤ 0.001) in their HECSI score 
compared with placebo across 16 weeks (Figure 2). Among 

F I G U R E  1  Hand Eczema Severity Index (HECSI) Scoring. Scores are 
assigned for the intensity (0— no skin changes, 1— mild disease, 2— moderate 
disease and 3— severe disease) of each of the clinical signs of hand eczema 
(erythema, infiltration/papulation, vesicles, fissures, scaling and oedema) 
for each area of the hand (fingertips, fingers [except tips], palm of hand, 
back of hand and wrist) and summed to create an intensity score. The extent 
of disease for each area of the hand is scored based on the per cent of area 
affected (0: 0%, 1: 1%– 25%, 2: 26%– 50%, 3: 51%– 75% and 4: 76%– 100%) and 
is multiplied by the sum of the intensity scores to create individual HECSI 
scores for each hand area. HECSI scores for each hand area are then summed 
to create a total HECSI score (0– 360), which is stratified based on severity 
(0— clear skin, 1 to 16— almost clear, 17 to 37— moderate, 38 to 116— severe 
and ≥117— very severe). Higher HECSI scores indicate greater intensity, 
severity and extent of involvement of hand eczema.

T A B L E  1  Baseline atopic hand eczema disease characteristics for the measure up 1 and measure up 2 studies.

Baseline hand eczema disease 
characteristics

Measure Up 1 Measure Up 2

UPA 15 n = 281 UPA 30 n = 285 PBO n = 281 UPA 15 n = 276 UPA 30 n = 282 PBO n = 278

Patients with hand eczema at 
baseline, n (%)

281 (100) 285 (100) 280 (99.6) 275 (99.6) 282 (100) 276 (99.3)

Baseline HECSI score

Mean [SD] 46.4 [47.8] 48.3 [55.5] 41.6 [46.8] 43.8 [50.44] 46.1 [48.6] 40.7 [46.0]

Median [min, max] 34.0 [0, 274] 28.0 [0, 296] 26.5 [0, 296] 29.0 [0, 300] 32.0 [0, 324] 26.5 [0, 240]

Baseline severity, n (%)

Almost clear (HECSI 1 to <17) 105 (37.4) 111 (38.9) 107 (38.2) 107 (38.9) 89 (31.6) 103 (37.3)

Moderate (HECSI 17 to <38) 46 (16.4) 50 (17.5) 58 (20.7) 62 (22.5) 66 (23.4) 61 (22.1)

Severe (HECSI 38 to <117) 103 (36.7) 89 (31.2) 91 (32.5) 79 (28.7) 101 (35.8) 94 (34.1)

Very severe (HECSI ≥117) 27 (9.6) 35 (12.3) 24 (8.6) 27 (9.8) 26 (9.2) 18 (6.5)

Abbreviations: HECSI, Hand Eczema Severity Index; PBO, placebo; UPA, upadacitinib.

 14683083, 2023, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19194 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [26/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1866 |   EFFECT OF UPADACITINIB ON ATOPIC HAND ECZEMA

patients with HECSI scores at baseline, the mean change 
from baseline HECSI score for patients receiving upadaci-
tinib 15 mg, 30 mg and placebo was −68%, −74% and −15% in 
Measure Up 1 and −68%, −74%, and +21% (positive change 
indicates worsening for placebo) in Measure Up 2 at Week 
16, respectively. Representative clinical trial photographs 
over the 16- week treatment period with upadacitinib 30 mg 
demonstrate the improvements in atopic hand eczema asso-
ciated with decreasing HECSI scores (Figure 3).

Greater proportions (p ≤ 0.001) of patients receiving 
either upadacitinib 15 mg or 30 mg achieved HECSI 75 
compared with placebo as early as Week 1, which was main-
tained through Week 16 (Figure  4). When stratified by 
baseline HECSI severity, greater proportions (p ≤ 0.05) of 
patients receiving upadacitinib 15 mg or 30 mg with baseline 
clear to almost clear hand eczema (HECSI <17; Figure  5a) 
or moderate- to- very- severe hand eczema (HECSI ≥17; 
Figure  5b) achieved HECSI 75 compared with placebo as 
early as Week 1 and through Week 16.

Safety

Safety outcomes for Measure Up 1 and Measure Up 2 have 
been previously reported17 and were consistent with the 
known safety profile for upadacitinib with no new safety 
signals identified.

DISCUSSION

In this analysis of the replicate phase 3 Measure Up 1 and 
2 studies, nearly all patients with AD had some degree of 
comorbid atopic hand eczema at baseline, with average 

baseline HECSI scores consistent with severe disease. By 
Week 16, mean improvement in HECSI score was well above 
the minimally important change of 59%18 for patients treated 
with upadacitinib 15 mg or 30 mg, but not for patients in the 
placebo group, indicating a clinically meaningful improve-
ment in atopic hand eczema.

HECSI 75 is increasingly being incorporated into clini-
cal trials evaluating the treatment of hand eczema and pro-
vides a meaningful threshold of clinical improvement.17,20 A 
greater proportion of patients in both dosing groups achieved 
HECSI 75 compared with placebo as early as Week 1, with 
maximum improvement achieved as early as Week 4, which 
was sustained through Week 16. Importantly, this finding 
suggests that monotherapy with upadacitinib was sufficient 
to provide rapid and sustained improvement in atopic hand 
eczema compared with placebo through Week 16, which 
parallels findings for the treatment of AD previously re-
ported.21 Furthermore, the subgroup analysis demonstrated 
that upadacitinib (15 and 30 mg) was effective in patients 
with both mild and moderate- to- severe atopic hand eczema. 
Taken together, these results suggest that upadacitinib may 
be an effective treatment option for hand eczema in patients 
with moderate- to- severe AD.

This analysis has several limitations that should be con-
sidered. Measure Up 1 and 2 were not designed to study 
hand eczema (e.g. the presence of hand eczema was not an 
inclusion criterion for study entry), and the HECSI was the 
only outcome measure assessed that was specific to hand 
eczema; therefore, results may not be generalizable to the 
typical hand eczema patient or patients without comorbid 
moderate- to- severe AD. Hand eczema endpoints were not 
included in the ranking hierarchy and were not multiplicity- 
controlled; significant differences could therefore represent 
chance findings. Additional studies in underrepresented 

F I G U R E  2  Mean Per cent Change in HECSI Score from Baseline (MMRM) through Week 16. Mean per cent change from baseline in overall HECSI 
score at each study visit through Week 16 as defined by investigator assessment for patients treated with upadacitinib 15 mg (UPA 15 mg), upadacitinib 
30 mg (UPA 30 mg) or placebo (PBO). ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05, UPA versus PBO; MMRM; ITT population; nominal p- values are shown and were 
not multiplicity- controlled. HECSI, Hand Eczema Severity Index; ITT, intent- to- treat; MMRM, mixed- effect model repeat; UPA, upadacitinib; PBO, 
placebo.
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F I G U R E  3  Clinical Images of HECSI assessment over time. Representative clinical study photographs of upadacitinib 30 mg treatment over time 
with corresponding HECSI scoring indicated at study visit. (a) Baseline HECSI score 97 (severe), (b) Week 2 HECSI score 33 (moderate), (c) Week 4 
HECSI Score 20 (moderate) and (d) Week 16 HECSI score 2 (almost clear).

F I G U R E  4  Proportion of Patients Achieving HECSI 75 by Visit (NRI- C). Proportion of patients achieving HECSI 75 at each study visit as defined 
by investigator assessment for patients treated with upadacitinib 15 mg (UPA 15 mg), upadacitinib 30 mg (UPA 30 mg) or placebo (PBO) over 16 weeks. 
Stratification based on severity at baseline was post hoc, and p- values are considered nominal. ***p ≤ 0.001, UPA versus PBO; NRI- C, ITT population. 
HECSI, Hand Eczema Severity Index; ITT, intent- to- treat; NRI- C, nonresponder imputation incorporating MI to hand missing data due to COVID- 19; 
UPA, upadacitinib; PBO, placebo.

0

20

40

60

80

100

Measure  Up 1 - HECSI 75

Weeks

Pr
op

or
t i o

n
of

P
at

i e
nt

s
( %

)

5

23

10

50

12

66

13

73

12

73

13

71

*** *********

***
***

17
37

60 64 64 62

*** ******
***

***

***

281 281 281 281 281 281
281 281 281 281 281 281
285 285 285 285 285 285

Patients, n

0 1 2 4 8 12 16

PBO UPA 15 mg UPA 30 mg

0

20

40

60

80

100

Measure  Up 2 - HECSI 75

Weeks

P
ro

po
r t

i o
n

of
P a

ti e
nt

s
(%

)

PBO UPA 15 mg UPA 30 mg

278 278 278 278 278 278
276 276 276 276 276 276
282 282 282 282 282 282

Patients, n

0 1 2 4 8 12 16

3

18

8

41

10

62

11

70

14

69

15

69

***
*********

******

16
35

59
65 63 62

*** ******
***

***

***

 14683083, 2023, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.19194 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [26/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1868 |   EFFECT OF UPADACITINIB ON ATOPIC HAND ECZEMA

groups may be informative given evidence of higher preva-
lence and greater severity of AD in Black/African American 
and Asian populations compared with White patients.22,23 
Importantly, new immunomodulatory drugs, both topical 
and systemic, are under investigation for the treatment of 
chronic hand eczema, with preliminary findings suggesting 
that regardless of subtype, patients benefit from treatment 
with JAK inhibitors.24

CONCLUSIONS

In summary, these results suggest that upadacitinib (15 and 
30 mg) may be an effective treatment option for atopic hand 
eczema of any severity in patients with moderate- to- severe 
AD. Given the prevalence of hand eczema in patients with 

AD and the substantial negative impact on quality of life, 
these are important results that may help inform clinical 
practice.
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F I G U R E  5  Proportion of Patients Achieving HECSI 75 by Visit Stratified by Baseline HECSI (NRI- C). Proportion of patients achieving HECSI 75 
with (a) clear or almost clear (HECSI <17), or (b) moderate- to- very- severe (HECSI ≥17), hand eczema at baseline who received either upadacitinib 15, 
30 mg or placebo at each study visit through Week 16. Stratification based on severity at baseline was post hoc, and p- values are considered nominal. 
***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05, UPA vs PBO; NRI- C, ITT population. HECSI, Hand Eczema Severity Index; ITT, intent- to- treat; NRI- C, nonresponder 
imputation incorporating MI to hand missing data due to COVID- 19; UPA, upadacitinib; PBO, placebo. [Correction added on 8 July 2023 after first 
online publication: In the first graph under panel B, the number of patients in the section that reads Patient,n has been corrected.]
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