
 

 

HAPPY VALENTINE’S DAY. You definitely are sweethearts and we love you dearly. Have you ever wondered why our 
logo for Pachyonychia Congenita Project (a skin disorder) is a heart? Well, it’s because our project is all about 
LOVE. There’s no other reason for anyone to give time, talent and funds to this effort. So every February, as gifts 
and candy and flowers are exchanged between loved ones, we think of you. The history of Valentine's Day -- and its 
patron saint -- is shrouded in mystery. But it is no mystery why you are so special. Thank You—With Love, Mary 
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The International PC Research Reg-
istry (IPCRR) received IRB approval 
in May 2004. At that time, we knew 
of 4 PC patients. In this Newsletter, 
we are sharing data from the registry 
that has been gathered in these 
months. In addition, we asked Dr. 
Sancy Leachman to write a personal 
report of her experiences in meeting 
or speaking with 125 PC patients. 
We hope this will be of interest and 
benefit to the IPCC members.  
 
PC Patients: 
A Physicians Perspective 
Sancy Leachman, MD, PhD 
 On this third year anniversary of 
the IPCRR, I thought I would share 
some very informal thoughts about 
what I have learned about Pachy-
onychia Congenita. First, I must ac-
knowledge that I have been taught a 
lot by PC patients! Over the past three 
years, I have held telephone consulta-
tions with 125 PC patients (who have 
submitted an extensive 44-page ques-
tionnaire and photos). Of these pa-
tients, I have met personally with ap-
proximately 60, and have had close 
interactions on a regular basis with 10 
PC patients. This experience has not 
only humbled me (to begin to appreci-
ate the hurdles these patients face on a 
daily basis), but has also enriched my 
understanding of the disease manifes-
tations and social issues associated 
with PC. 
 Many PC patients have “given up” 

on doctors and the medical system. 
They have been to many physicians, 
often many dermatologists, without 
finding a strong advocate. They have 
attended grand rounds, with great hope 
and expectation that the “best minds” 
in the region would be able to offer 
better advice, not realizing that often, 
the primary reason for the visit is edu-
cation of the physicians and residents 
on a rare disorder. Many times, the 
patients do not receive a follow-up call 
to let them know the consensus from 
the grand rounds conference. Their 
experience is one of great disappoint-
ment, and eventually one of hopeless-
ness that the medical community will 
ever be able to help. 
 Most patients have been given 
numerous prescriptions for different 
medications (again, with hope that this 
medicine will work) only to find that 
the drugs have little or no effect and 
frequently sting or burn—or have un-
acceptable side-effects.  
 One patient traveled from out of 
the country to be seen at one of our 
country’s premier medical institutions 
to be told that perhaps she should at-
tempt skin grafting of her feet. This 
was done, but the PC persisted. The 
patient continues to have disabling 
plantar pain.  
 Several patients have had a very 
difficult time convincing their physi-
cians or care giver that their condition 
is not fungal. Once persuaded that the 
condition is genetic and non-
infectious, then when I speak with the 
physician, I have found it is frequently 
difficult to convince them that a sec-
ondary infection might be occurring. 

 Of course, these stories are also 
accompanied by tales of health care 
providers that have gone more than an 
extra mile for these patients. Some 
who are willing to be available at any 
time for the patient with an infection, 
others that have arranged for incredi-
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UPCOMING IPCC MEETING 
Wednesday May 9, 2007  
Los Angeles, CA. The IPCC An-
nual Meeting will be held on 
Wednesday, May 9 as an ancillary 
meeting with the SID.  
 
IPCC Focus Group 
June 15-16, 2007 
Park City, UT. The IPCC and PC 
Project MSAB  have identified a 
need to have a three-year follow up 
symposium to assess progress and 
set the next objectives for the IPCC 
and PC Project.  NOTE: The IPCC 
Focus Group meeting will follow 
the PC Patient Support Meeting 
which will be June 12-14 in Park 
City, Utah. For those able to par-
ticipate, PC Project is sponsoring a 
‘western adventure’ trip to South-
ern Utah and the Grand Canyon 
following the Focus Group meet-
ing. If you would like to participate 
in these meetings, please contact 
Mary.Schwartz@pachyonychia.org 
or phone at 877-628-7300. All are 
welcome to participate but reserva-
tions made in advance with PC 
Project will be most helpful. 
Thanks. 



 

 
ble home health care.  
 However, the most common situa-
tion is that PC patients, often strug-
gling to keep their heads above water 
with family and work obligations, end 
up surviving by being self-sufficient. 
They learn to do their own grooming, 
learn how to incise and drain their 
own cysts and blisters, learn which 
physicians will call in a prescription 
for an antibiotic without requiring an 
office visit, and frequently acknowl-
edge self-medication with alcohol or 
prescription medications to be able to 
function effectively with their pain. 
 Many do not have a primary care-
giver that they rely upon. Although it 
is quite easy to see how and why pro-
viding care to these patients is difficult 
in our medical system, it offers little 
solace to the needy patient. We need 
to do better in caring for patients with 
rare disorders. It has been moving for 
me to see how the PC patients in-
volved with PC project have been em-
powered and have blossomed through 
the nurturing hand of the organization. 
 Because of the chronic, disabling 
nature of PC, many PC patients cope 
with their lives through denial. It is 
not infrequent for patients to say, PC 
is “only impacting my life at a level of 
1 on a scale of 1-10” or that they 
“have no limitations because of PC.” 
But in the next few minutes they go on 
to detail how they have lost jobs be-
cause of their inability to do the walk-
ing required, have been on antidepres-
sants because of their PC, or even 
have undergone elective sterilization 
because “they couldn’t bear to bring 
another person into the world who 
would have to suffer as they did.” 
 Their denial is very effective. Be-
cause everything is “really all right,” 
they get out of bed in the morning 
with pain, they make it to their job and 
function with humor, they divert sus-
picious looks from strangers with all 
types of imaginative stories, they shop 
in stores that are smaller or have con-
venient parking, and they often col-
lapse in the evening without complet-
ing all the tasks on their list because 

they just can’t walk any further. 
 There are many commonalities 
between PC patients that I have seen 
over the last three years. For example, 
secondary infection is a major prob-
lem for PC patients. Sometimes, ster-
ile blisters form on the feet or around 
the nails that only require drainage to 
provide relief, but secondary infection 
often occurs.  
 When an adult PC patient sched-
ules an appointment with a physician, 
there is something unusual going on 
— a PC patient would rarely have 
time, energy, or reason to see a Dr. 
unless something above and beyond 
their normal pain was going on.  
 I’ve learned the tip-offs for secon-
dary infection, increased pain, worsen-
ing callosities, especially with the 
keratoderma crawling up onto the dor-
sal aspect of the foot or between the 
toes. Frequently patients have red 
lymphatic streaks, fever, chills, etc. 
Often the infection seems to be po-
lymicrobial, frequently both bacterial 
and fungal. A few careful physicians 
will perform a culture or start a com-
bination bacterial/fungal regimen 
without the patient having to return 
several times and without the patient 
reaching a point where hospitalization 
is needed. Some physicians have had 
great success with a combination topi-
cal regimen of anti-fungal, antibiotic, 
and low potency steroid. 
 Another commonality is the need 
for some level of social help or proof 
of disability for PC patients. Disability 
is a difficult concept for many PC pa-
tients; they are very independent and 
do not want to admit the need for help, 
but getting appropriate help is essen-
tial. Some patients only need a handi-
capped parking sticker, others need 
some workplace accommodations, and 
others require full disability because 
of the severity of their PC. Getting 
disability is much easier because of 
the genetic testing we have provided 
to these patients. It has been very re-
warding to work with PC patients to 
help them get what they need to make 
them productive. 

 Finally, the spectrum of disease, 
even within patients with a known 
mutation is dramatic. I have learned 
that the statement that we “can tell by 
clinical phenotype which patients are 
PC1 and PC2” is not always true. 
 Most PC1 patients who are “not 
supposed to have cysts” do have cysts, 
and some are very dramatic, requiring 
multiple surgical procedures under 
general anesthesia. Conversely, some 
PC2 patients do not have cysts. The 
keratoderma in PC patients varies 
from confluent to almost non-existent, 
and many PC patients do not have 
involvement of all of their nails. Many 
PC patients experience a “deep itch” 
that has never been reported in the 
literature to my knowledge  – and they 
frequently go to great lengths to find 
something to “scratch that itch!” 
 With the help of PC-Project, we 
have developed an incredible clinical 
resource – one that both patients and 
health care providers can utilize. For 
instance, parents love the “Back to 
School” brochure that tells their chil-
dren’s teachers that the condition is 
not contagious, and helps teach the 
teachers how to advocate for PC chil-
dren. Dermatology residents who need 
help with assessing their patients and 
arranging genetic testing have used us 
as a resource. Home health care pro-
viders who have no idea what to do 
for a homebound PC patient have re-
ceived free consultations.  
 Overall, we have a long way to go 
before PC patient care is everything 
we want it to be, but we are on our 
way. Because of PC Project and the 
IPCC, the last three years have seen a 
trend for the better, at least in the few 
lives we have been able to touch.  
 Thank you, every IPCC member, 
for your selfless efforts on behalf of 
these admirable and struggling pa-
tients.  
 
News Flash—the pre-IND meeting 
request has been filed with the FDA 
to begin the drug approval process 
for our first siRNA.



 

 

 IPCRR1  With Known Genotype N = 75 by Gene 

 K6a K16 K6b K17 
Phenotype N = 42 N =18 N = 9 N = 6 
Toenails (any) 42 of 42 (100) 17 of 42 (40) 9 of 9 (100) 6 of 6 (100) 
Fingernails (any) 42 of 42 (100) 16 of 42 (38) 3 of  9 (33) 5 of 6 (83) 
Plantar Pain 39 of 42 (93) 17 of 42 (40) 9 of 9 (100) 5 of 6 (83) 
Plantar keratoderma 40 of 42 (95) 18 of 42 (43) 9 of 9 (100) 6 of 6 (100) 
Oral Leukokeratosis 41 of 42 (98) 13 of 42 (31) 1 of 9 (11) 3 of 6 (50) 
Palmar keratoderma 22 of 42 (52) 15 of 42 (36) 3 of  9 (33) 4 of 6 (66) 
Follicular keratoses 37 of 42 (88) 3 of 42 (7) 4 of 9 (44) 4 of 6 (66) 
Cysts (any type)1 38 of 42 (90) 5 of 42 (12) 6 of 9 (66) 6 of 6 (100) 
Larynx (hoarseness) 20 of 42 (48) 0 of 42 (0) 2 of 9 (22) 1 of 6 (16) 
Hyperhydrosis 32 of 42 (76) 16 of 42 (38) 9 of 9 (100) 3 of 6 (50) 
Hair abnormalities 9 of 42 (21) 6 of 42 (14) 1 of 9 (11) 4 of 6 (66) 
Natal/prenatal teeth 0 of 42 (o) 0 of 42 (0) 0 of 9 (0) 2 of 6 (33) 
1 One registry finding is the prevalence of cysts in PC I patients (K6a and K16 
mutations) and that not all PC II patients have cysts. 

Phenotype IPCRR (N=75) 
Toenails (any) 74 of 75 (99%) 

Fingernails (any) 66 of 75 (88%) 
Plantar Pain 70 of 75 (93%) 
Plantar keratoderma 73 of 75 (97%) 
Oral Leukokeratosis 58 of 75 (77%) 
Palmar keratoderma 44 of 75 (59%) 
Follicular keratoses 48 of 75 (64%) 
Cysts (any type) 55 of 75 (73%) 
Larynx (hoarseness) 23 of 75 (31%) 
Hyperhydrosis 60 of 75 (80%) 
Hair abnormalities 20 of 75 (27%) 
Natal/prenatal teeth 2 of 75 (3%) 

Percent of patients with phenotypic symptoms 

Phenotype 1AHIMb (N= 50) 2BHTMb (N= 25) 
Toenails (any) 49 of 50 (98) 25 of 25 (100) 
Fingernails (any) 48 of 50 (96) 18 of 25 (72) 
Plantar Pain 46 of 50 (92) 24 of 25 (96) 

Plantar Keratoderma 49 of 50 (98) 24 of 25 (96) 
Oral Leukokeratosis 42 of 50 (84) 16 of 25 (64) 
Palmar Keratoderma 27 of 50 (54) 17 of 25 (68) 
Follicular Keratoses 31 of 50 (62) 17 of 25 (68) 
Cysts (any type) 34 of 50 (68) 21 of 25 (84) 
Larynx (hoarseness) 10 of 50 (20)  13 of 25 (52) 
Hyperhidrosis 39 of 50 (78) 21 of 25 (84) 
Hair abnormalities 14 of 50 (28) 6 of 25 (24) 
Natal/prenatal teeth 1 of 50 (2) 1 of 25 (4) 

IPCRR with known genotype N=75 by Mutation Site 

Location # 
ARGENTINA 1 
AUSTRALIA 13 
BRAZIL 4 
CANADA 21 
CHINA 1 
DENMARK 1 
ENGLAND 27 
FINLAND 2 
FRANCE 12 
GERMANY 2 
GUATEMALA 1 
HONDURAS 1 
INDIA 1 
INDONESIA 1 
IRELAND 6 
ISRAEL 1 
ITALY 1 
MEXICO 2 
NORWAY 1 
PAKISTAN 1 
SAUDI ARABIA 1 
SCOTLAND 5 
SOUTH KOREA 1 
SPAIN 9 
SWEDEN 7 
NETHERLANDS 15 
USA- 37 
USA-AR 1 
USA-AZ 4 
USA-CA 25 
USA-CO 1 

Location # 
USA-CT 3 
USA-FL 3 
USA-GA 1 
USA-IA 2 
USA-ID 1 
USA-IL 7 
USA-IN 1 
USA-KS 2 
USA-LA 1 
USA-MA 3 
USA-MD 6 
USA-MI 1 
USA-MN 8 
USA-MO 3 
USA-MS 1 
USA-NJ 5 
USA-NY 26 
USA-OH 15 
USA-OK 9 
USA-OR 7 
USA-PA 7 
USA-SC 10 
USA-SD 1 
USA-TN 9 
USA-TX 15 
USA-UT 12 
USA-VA 9 
USA-WA 11 

USA-WV 1 
WALES 1 
TOTAL 389 
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IPCRR has genetic test results for 116 individuals 
in 56 families with 33 unique genetic mutations  
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International PC Research Registry  
Statistics as of 31 January 2007 

  

 Since May 2004, we have identified 389 PCers located 
in 27 countries around the world. We have current contact 
information for 377. 133 individuals have joined the regis-
try and we have created a database with all of the informa-
tion from the questionnaires and from the consultations 
Sancy has conducted with each patient. We are preparing 
this to share with you. 
 Some of the 116 PCers with known mutations have not 
yet provided the valuable questionnaire data or participated 
in the clinical consultation. Of the 133 in the Registry, there 
are 75 PCers in 54 families who have (1) a confirmed ge-
netic mutation in K6a, K6b, K16 or K17  (2) completed a 
questionnaire (3) had a physician consultation. These 75 
patients  provide the most reliable information on 
pachyonychia congenita, on the effects of PC on their life, 
their style of care, and the signs prevalent for them. We’ve 
updated the JID tables with data from these 75 PCers. 



 

 

International Pachyonychia Congenita Consortium Members - Feb 2007 

  Carol Oh Adib MD, St. Lucia, Australia 
*Sherri J. Bale PhD, Gaithersburg, MD, USA 
  Eulalia Baselga MD, Barcelona, Spain 
*R. Ralph Bradley MD, Salt Lake City, UT, USA 
  Fleming Brandrup MD, Odense, Denmark 
  Thomas D. Cain DPM, Snellville, GA, USA 
*Mario R. Capecchi PhD, Salt Lake City, UT, USA 
  Roman Carlos MD, Guatemala City, Guatemala 
  Julide T. Celebi MD, New York, NY, USA 
  Jiang Chen MD, Houston, TX, USA 
  Bernard Cohen MD, Baltimore, MD, USA 
  Christopher Contag PhD, Stanford, CA, USA 
  Pierre Coulombe PhD, Baltimore, MD, USA 
  Loretta Davis MD, Augusta, GA, USA 
  John J. DiGiovanna MD, Providence, RI, USA 
  Jon A. Dyer MD, Columbia, MO, USA 
  Robin A.J. Eady MD, London, UK 
  Tony Egan MD, Drogheda, Ireland 
  Mark J. Eliason MD, Salt Lake City, UT, USA 
  Ervin H. Epstein MD, San Francisco, CA, USA 
*Philip Fleckman MD, Seattle, WA, USA 
  Scott Florell MD, Salt Lake City, UT, USA 
  Jennifer Hand MD, Rochester, MN, USA 
*C. David Hansen MD, Salt Lake City, UT, USA 
  Robyn Hickerson PhD, Santa Cruz, CA, USA 
  Alain Hovnanian MD, PhD Toulouse, France 
*Olga Igoucheva PhD, Philadelphia, PA, USA 
  Alan Irvine MD, MRCP, Dublin, Ireland 
  Brian Johnston PhD, Santa Cruz, CA, USA 
  Aleksej Kansky MD, Ljubljana, Slovenia 
*Roger L. Kaspar PhD, Santa Cruz, CA, USA 
  Paul A. Khavari PhD, Stanford, CA, USA 
*Gerald G. Krueger MD, Salt Lake City, UT, USA 
*Markus Landthaler PhD, New York, NY, USA 
  E. Birgitte Lane PhD, FRSE, Singapore, Singapore 
*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA 
  Irene Leigh MD DSc FRCP, London, UK 
  Rudolph Leube MD, PhD, Mainz, Germany 
*Alfred S. Lewin PhD, Gainesville, FL, USA 
  Haihui Liao MD, Dundee, UK 
  Colette D. Lieber MD, Mayway, NJ, USA 
  Susan Bayliss Mallory MD, St Louis, MO, USA 

 *W. H. Irwin McLean DSc, FRSE, Dundee, UK 
  Ross McLeod MD, Calgary, Canada 
  Jemima E. Mellerio MD, London, UK 
  Bozena Michniak-Kohn PhD, Piscataway, NJ, USA 
  Lloyd Mitchell MD, Bethesda, MD, USA 
 *Leonard M. Milstone MD, New Haven, CT, USA 
  Celia Moss MD, Birmingham, UK 
  Colin S. Munro MD PhD, Glasgow, UK 
  Brian Nickoloff MD PhD, Chicago, IL 
  Edel A. O'Toole MD, London, UK 
  Amy Paller MD, Chicago, IL, USA 
  Phoebe Rich MD, Portland, OR, USA 
  Todd Ridky PhD, Stanford, CA, USA 
 *Dennis R. Roop PhD, Denver, CO, USA 
  Elizabeth Rugg PhD, Irvine, CA, USA 
  Matthias Schmuth MD, Austria 
  Michael Seidman PhD, Bethesda, MD, USA 
  Robert A. Silverman MD, Fairfax, VA 
 *Frances J.D. Smith PhD, Dundee, UK 
  Mary K. Spraker MD, Atlanta, GA 
  Eli Sprecher MD, Haifa, Israel 
  Carl Swartling MD, Uppsala, Sweden 
 *Bhaskar Thyagarajan PhD, Stanford, CA, USA 
  Jouni Uitto MD, PhD, Philadelphia, PA, USA 
 *Maurice van Steensel MD, PhD, Maastricht, Neths 
 *Kyonggeun Yoon PhD, Philadelphia, PA, USA 
  Xue-Jun Zhang MD, Hefei, China 
  Yiwei Zhao PhD, Dundee, UK 
  Pingyu Zhou, Shanghai, China 
 
* = Founding Member IPCC 
Bold = Medical & Scientific Advisory Board member  
# = Chair, IPCC 
 
If you would like to participate with the IPCC, please contact: 
International Pachyonychia Congenita Consortium  
2386 East Heritage Way, Suite B 
Salt Lake City, UT 84109 
 



 

 

We appreciate all who have expressed interest in knowing of our efforts and progress as well as many who have 
made our success possible. We hope that this Newsletter is useful in keeping you up-to-date on our activities. We 
welcome your active participation (see IPCC Working Groups attached). If you’d like more information on any 
topic, please send an email, and one of the IPCC leaders will give you more information. Mary Schwartz, Editor. 
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IPCC ANNUAL MEETING IN REVIEW 
May 9, 2007—Los Angeles 
More than 50 attended the IPCC annual 
meeting in Los Angeles held as an asso-
ciate meeting of the SID. We were 
pleased at the many positive comments 
and the vitality of the discussion. Ab-
stracts of relevant SID posters are at-
tached and also available at 
www.pachyonychia.org.  
 

Robyn Hickerson presented a siRNA 
stability study, including unmodified 
K6a.513a.12 siRNA, in preparation for 
the proposed Phase I clinical trial and 
topical cream formulation currently 
under development at TransDerm.  The 
results showed that unmodified siRNAs 
are stable under a variety of storage 
conditions including multiple freeze/
thaw cycles, extreme heat and pro-
longed storage (1 month) at room tem-
perature.  The siRNAs studied were 
also shown to be more stable than ex-
pected under physiological conditions, 
including incubation in human serum 
and exposure to RNases found on hu-
man hair and skin.  (SID Poster #572.) 

 

Roger Kaspar reported on recent work 
at TransDerm showing that the mac-
rolide rapamycin causes selective down-
regulation of keratin 6a expression and 
likely other inducible keratins.  An 
analysis of the 5’ untranslated region of 
the inducible keratins revealed the pres-
ence of multiple and extensive 
polypyrimidine tracks, which have been 
previously shown to be involved in gene 
regulation at the level of mRNA transla-
tion.  Furthermore, it has been shown 
that rapamycin selectively down-
regulates translation of mRNAs that 
contain these regulatory motifs.  By 
western blot analysis of protein extracts 
prepared from rapamycin-treated HaCaT 
cells, the team at TransDerm, including 

Robyn Hickerson and Manny Flores, 
showed that K6a expression was selec-
tively repressed, with no decrease seen 
in K5, K14 or the non-keratin lamin A/C 
levels.  Furthermore, the transcription 
start sites for K6a, K6b, K16, and K14 
were determined by 5’ RACE.  An off-
label rapamycin study in PC patients 
was undertaken by Dr. Sancy Leachman.  
The preliminary results suggest that ra-
pamycin reverses some PC symptoms 
but the study was terminated due to gas-
trointestinal side effects. A rapamycin 
topical formulation for PC treatment is 
being actively pursued.  (SID Poster 
#568.) 
 

Marianna Foldvari described one of 
the biggest challenges in gene therapy 
which is the transfer of DNA, 
encoding a specific gene, into cells and 
the subsequent expression of a 
therapeutic protein in sufficient quanti-
ties in vivo. Dr. M. Foldvari and her 
team are investigating the use of gemini 
nanoparticles as novel delivery vehicles 
for topical application of many 
different genes. This nanoparticle tech-
nology is based on positively charged 
Gemini surface-active molecules. These 
cationic molecules clamp around the 
negatively charged plasmid DNA, caus-
ing the DNA to compact into very small 
100-200 nm diameter particles in a char-
acteristic structural pattern. The gemini 
nanoparticles were already used success-
fully in the Tsk1/+ scleroderma mouse 
model, where the therapeutic effect of 
the gene delivered after topical treatment 
was demonstrated. 
 

Fernando Larcher reported on work he 
and his colleagues, including Marcela 
Del Rio (also present at the IPCC meet-
ing), have performed on developing ani-
mal models of human skin disease by 
making skin equivalents from patient 

biopsies and grafting these onto im-
munocompromised mice.  Of great inter-
est to IPCC/PC Project, mice containing 
skin equivalents from PC patients have 
been prepared.  The grafted skin has 
some PC characteristics.  Further experi-
ments are underway to develop this as 
an animal model to test the effectiveness 
of (and the ability to deliver) mutant 
K6a-specific siRNAs in collaboration 
with TransDerm. 
 

Sancy Leachman outlined details of the 
pre-IND meeting held May 1 with the 
FDA regarding TD-101 (a mutant-
specific siRNA). A discussion regarding 
protocol for the clinical trial elicited 
many excellent comments. These notes 
have been typed and reviewed so that 
these thoughts can be utilized as we 
move forward.  Information was also 
presented on development of the allele-
specific RT-PCR measurement.  (SID 
Poster #307.) 
 

Irwin McLean reported progress in on-
going drug screening. Initial results 
show that several drugs may affect 
genes relevant to PC. Additional re-
search is being completed on some of 
the more commonly used drugs. Another 
finding of interest relates to recently 
published studies on the variability in 
the human genome with numerous gene 
duplications and deletions. A study is 
being done by the McLean lab to iden-
tify persons with a missing K6a, K6b, 
K16 or K17 gene. The study will start by 
evaluating DNA from no less than 
10,000 control subjects. The  results will 
be of importance in pursuing other PC 
treatments. (SID Poster #564.) 
 

Edel O'Toole spoke about the effect of 
PC1 mutations on desmosomal protein 
expression in keratinocytes.  K16 muta-
tions also cause in vitro loss of cell-cell  
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adhesion which may be one of the rea-
sons why blistering occurs in PC. 
 

Frances Smith presented results on 
mutations identified in new PC patients 
together with a summary of all PC mu-
tations.  An update on the K6a 3'UTR 
siRNA studies was given. All four K6a 
3'UTR siRNAs significantly reduce 
endogenous K6a in the two keratino-
cyte cell lines tested with little/no 
change to other keratins. From these 
experiments one K6a 3'UTR siRNA 
was chosen for testing in a mouse foot-
pad in vivo assay. These experiments 
were carried out  in collaboration with  
Roger Kaspar & Robyn Hickerson 
(TransDerm) and Christopher Contag & 
Robert Reeves (Stanford University.) 
The K6a 3'UTR siRNA was shown to 
be effective in reducing exogenous K6a 
using this system. Preliminary results 
were shown for the new K16 and K17 
3'UTR siRNAs that have been tested in 
cell culture assays. (SID Poster #563.) 
 

I apologize I do not have proper sum-
maries for the presentation by Birgit 
Lane: PC Cell Lines and Liangdan 
Sun (student of Xue-Jun Zhang): A PC 
Case Study. 
 

IPCC 2008. At the outset of the 2007 
IPCC meeting Xue-Jun Zhang an-
nounced the next IPCC meeting which 
will be held in Hefei, China on May 17-
19, 2008. A beautiful Invitation Pro-
gram was presented to each IPCC par-
ticipant. For the 2008 meeting, PC Pro-
ject will provide a travel stipend of 
$1,800 to 16 scientists and physicians 
to assist with travel costs for the 2008 
PC Symposium in Hefei. To qualify for 
this stipend, we ask that you 

• Be an active member of the IPCC 
and a member of one of the work-
ing groups 

• Apply by 1 January 2008 for the 
stipend by sending a 100 word 
statement to PC Project about your 
interest in the meeting 

• Commit to attend the meeting if the 
stipend is granted 

 
TOPICAL DELIVERY SYSTEMS. The 
IPCC meeting was shortened to a half-
day session this year, so that we could 

adjourn to attend the special delivery 
session co-hosted by IPCC member 
Leonard Milstone which featured speak-
ers Paul Wender (Stanford University), 
Samir Mitragotri (UCSB), Richard 
Heller (University of South Florida) and 
Mark Prausnitz  (Georgia Institute of 
Technology).  PC Project hosted the 
delivery session speakers at the IPCC 
dinner where active discussions contin-
ued.  
 
IPCC WORKING GROUPS. At the IPCC 
meeting, ‘working groups’ (not commit-
tees) were organized. The attached table 
shows initial participants. Please notify 
PC Project of the group(s) you’d like to 
join. Initial emails and assignments per-
tinent to each group have been sent.   
 
The IPCC FOCUS MEETING, Planning 
the PC Future, will be held June 15, 
2007 in Salt Lake City, Utah immedi-
ately following the 2007 PC Patient 
Support Meeting. A report will be sent 
to IPCC members. 
 
POSSIBLE USE OF  BOTULINUM TOXIN 
FOR TREATMENT OF PC  
PC Project is delighted that a group of 
physicians and scientists in Sweden, led 
by IPCC member Carl Swartling, are 
actively pursuing a controlled clinical 
trial using Dysport® for PC treatment. 
The significant factors that we hope will 
be emulated by other PC members in-
clude: 
• Identifying an existing treatment 

and exploring possibilities for PC 
• Contacting relevant funding sources 

including drug companies  
• Coordinating and collaborating with 

PC Project for patient identification 
and recruitment 

• Collaborating with other IPCC 
members in genetic testing, devel-
opment of measurement tools and 
other aspects of the study 

 

Whatever the outcome of the study, we 
highly commend Dr. Swartling (and 
other IPCC members who are making 
similar efforts) for his pro-active work 
for PC treatment. We invite other physi-
cians to contact PC Project for similar 
collaborations. This is an good example 

of PC Project & IPCC collaborations. 
 

SUMMARY: On March 16, 2007, Carl 
Swartling hosted an all day program at 
Uppsala University Hospital to discuss a 
proposed controlled clinical trial using 
Dysport® for PC. Attendees (in addition 
to Dr. Swartling) included Professor 
Anders Vahlquist, Jan Weis, and  
Mattias Karlqvist of Uppsala University, 
Mary Schwartz and Sancy Leachman 
from PC Project, and four PC patients. 
Also attending the meeting was Andreas 
Wallengren, a representative from Ipsen 
(maker of Dysport®, a botulinum toxin 
A product). 
 
REPORT ON UPPSALA, SWEDEN MEET-
ING BY SANCY LEACHMAN, MD, PHD 
AND CARL SWARTLING, MD, PHD 
The day began with re-treatment of 
three patients of the plantar keratoderma 
with botulinum toxin. A fourth patient 
who had been treated successfully with 
this technique also came to the meeting 
but did not receive injections. The 
botulinum toxin treatments are modeled 
after the treatments that Dr. Swartling 
provides for hyperhidrosis. He generally 
injects about 2 units of toxin every 15 
mm on the plantar surface of the feet, 
and for PC patients may focus more 
around prominent callosities. A template 
is used to assure that the distance be-
tween injections remains uniform. He 
has found that he needs to perform 
deeper injections for PC patients than 
are required for hyperhidrosis to obtain 
an effect. The Uppsala University Hos-
pital has now performed over 1000 
botulinum toxin procedures for hyper-
hidrosis with very few complications. 
 

PC patients have significantly more pain 
associated with the procedure than the 
hyperhidrosis patients and therefore 
require either a general or regional anes-
thesia. Both forms of anesthesia were 
utilized on the day of the meeting. The 
regional anesthesia utilized was an IV 
method (Bier's block) in which blood 
pressure cuffs are placed around the leg 
just above the ankles at 100 mm Hg 
above the systoloic pressure and 0.8 ml 
prilocaine 0.5%/Kg) is injected intrave-
neously through a vein in the foot. 



 

 
When the procedure is completed, the 
cuffs are released one at a time to avoid 
a systemic effect of the prilocaine. This 
procedure resulted in good pain control 
for the PC patient we observed and had 
the benefit of more rapid resolution of 
the anesthesia relative to both general or 
regional block methods. We discussed 
the procedure and the perceived risks 
and benefits of the procedure with each 
patient. Each of these patients felt that 
the benefit they received from having 
the injections outweighed the risk and 
inconvenience of having the procedure. 
The patients also noted it is usually 
within 2-6 weeks after the first treatment 
before they began to feel an improve-
ment in the pain, and that the pain relief 
lasts about 2-3 months.  Patients are 
very eager to receive additional treat-
ment following recurrence of the pain. 
Patients and Dr. Swartling agree that the 
keratoderma improves after a couple of 
injection cycles, but a comparison of 
before and after images show that even 
before injection, the keratoderma was 
mild relative to many of the PC patients 
in the IPCRR. 

 

The informal lectures in the afternoon 
began with an introduction to the 
GENESKIN project by Professor 
Vahlquist. This lecture allowed every-
one to appreciate the interest and re-
sources devoted to the investigation and 
treatment of genodermatoses such as PC 
in Uppsala. Mary Schwartz presented an 
overview of PC Project and its mission. 
Carl Swartling and Mattias Karlqvist 
presented cases of PC that have been 
treated empirically with botulinum toxin 
and one case in which only one foot was 
initially treated. In this single foot trial, 
data suggested that the treated foot 
could withstand greater pressure than 
the untreated foot and that less blistering 
was present in the treated foot. Jan Weis 
presented a MRI-based micro-imaging 
technique that was used on the pilot trial 
patient and the method suggested less 
blistering on the Dysport-treated foot. 
Sancy Leachman presented early data 
on an RT-PCR assay that might be use-
ful to quantitate keratins in skin from 
PC patients before and after treatment 
with potential therapeutics. 
 

After the informal lectures, there was a 

discussion about how to design and 
finance a clinical trial with Dysport® 
botulinum toxin in PC patients. It was 
agreed that a split-body, placebo con-
trolled trial would be necessary. Newly 
identified, untreated participants would 
be ideal and PC Project will be involved 
in making the IPCRR participants in 
close proximity to Sweden aware of this 
potential research opportunity once IRB 
approval has been obtained. It was also 
agreed that quantitative endpoints 
should be used to confirm or refute the 
utility of this treatment method. Specific 
endpoints discussed included: Use of the 
pressure gauge, use of RT-PCR quantifi-
cation of keratin, use of an improved 
diary with pain scale, and use of a vali-
dated life quality scale - the DLQI. We 
also discussed the possibility of using a 
modified micro-MRI protocol that 
would be less complex and easier to 
apply to a larger number of lesions on 
more patients. The conclusion of the 
meeting was that we would collaborate 
to perform a well-designed randomized, 
placebo-controlled trial on interested 
and appropriate PC patients as soon as 
funding and IRB approvals are in place. 
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IPCC SHARED REAGENTS. Dr. Rudolf Leube writes “we now have avail-
able cell lines with very even expression of wild type and mutant keratin 6a. 
A panel of representative regions of the cell lines is shown below. These 
cell lines may be useful to test RNAi or any other treatment that potentially 
interferes with mutant keratin granule formation.” A list of all shared re-
agents available to IPCC members can be found at www.pachyonychia.org. 



 

 

International Pachyonychia Congenita Consortium Members - May 2007 
  Carol Oh Adib MD, St. Lucia, Australia 
  Diane R. Baker MD, Portland, OR, USA 
*Sherri J. Bale PhD, Gaithersburg, MD, USA 
  Eulalia Baselga MD, Barcelona, Spain 
  Susan Bayliss MD, St Louis, MO, USA 
*R. Ralph Bradley MD, Salt Lake City, UT, USA 
  Fleming Brandrup MD, Odense, Denmark 
  Anette Bygum MD, Odense, Denmark 
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  Roman Carlos MD, Guatemala City, Guatemala 
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  Robin A.J. Eady MD, London, UK 
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  Mark J. Eliason MD, Salt Lake City, UT, USA 
  Ervin H. Epstein MD, San Francisco, CA, USA 
*Philip Fleckman MD, Seattle, WA, USA 
  Scott Florell MD, Salt Lake City, UT, USA 
  Marianna Foldvari DPharmSci, PhD, Waterloo, Canada 
  Emilio Gonzalez PhD, Santa Cruz, CA, USA 
  Doug Grossman MD, Salt Lake City, UT, USA 
  Jennifer Hand MD, Rochester, MN, USA 
*C. David Hansen MD, Salt Lake City, UT, USA 
  Robyn Hickerson PhD, Santa Cruz, CA, USA 
  Alain Hovnanian MD, PhD Toulouse, France 
  Peter Hull MD, Saskatoon, Canada 
*Olga Igoucheva PhD, Philadelphia, PA, USA 
  Alan Irvine MD, MRCP, Dublin, Ireland 
  Brian Johnston PhD, Santa Cruz, CA, USA 
  Marcel F. Jonkman MD PhD, Groningen, The Netherlands 
  Aleksej Kansky MD, Ljubljana, Slovenia 
*Roger L. Kaspar PhD, Santa Cruz, CA, USA 
  Brandi Kenner-Bell MD, Chicago, IL, USA 
  Paul A. Khavari PhD, Stanford, CA, USA 
*Gerald G. Krueger MD, Salt Lake City, UT, USA 
*Markus Landthaler PhD, New York, NY, USA 
  E. Birgitte Lane PhD, FRSE, Singapore, Singapore 
  Fernando Larcher PhD, Madrid, Spain 
 

*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA 
  Irene Leigh MD DSc FRCP, London, UK 
  Rudolph Leube MD, PhD, Mainz, Germany 
*Alfred S. Lewin PhD, Gainesville, FL, USA 
  Haihui Liao MD, Dundee, UK 
  Colette D. Lieber MD, Mayway, NJ, USA 
   *W. H. Irwin McLean DSc, FRSE, Dundee, UK 
  Ross McLeod MD, Calgary, Canada 
  Jemima E. Mellerio MD, London, UK 
  Brandie J. Metz MD, Orange, CA, USA 
  Bozena Michniak-Kohn PhD, Piscataway, NJ, USA 
   *Leonard M. Milstone MD, New Haven, CT, USA 
  Lloyd Mitchell MD, Bethesda, MD, USA   
  Celia Moss MD, Birmingham, UK 
  Colin S. Munro MD PhD, Glasgow, UK 
  Brian Nickoloff MD PhD, Chicago, IL 
  Edel A. O'Toole MD, London, UK 
  Amy Paller MD, Chicago, IL, USA 
  Phoebe Rich MD, Portland, OR, USA 
  Todd Ridky PhD, Stanford, CA, USA 
 *Dennis R. Roop PhD, Denver, CO, USA 
  Elizabeth Rugg PhD, Irvine, CA, USA 
  Matthias Schmuth MD, Austria 
  Michael Seidman PhD, Bethesda, MD, USA 
  Robert A. Silverman MD, Fairfax, VA 
 *Frances J.D. Smith PhD, Dundee, UK 
  Mary K. Spraker MD, Atlanta, GA 
  Eli Sprecher MD, Haifa, Israel 
  Carl Swartling MD, Uppsala, Sweden 
  Jean Y. Tang MD, PhD, Redwood City, CA, USA 
  Jouni Uitto MD, PhD, Philadelphia, PA, USA 
 *Maurice van Steensel MD, PhD, Maastricht, Neths 
 *Kyonggeun Yoon PhD, Philadelphia, PA, USA 
  Xue-Jun Zhang MD, Hefei, China 
  Yiwei Zhao PhD, Dundee, UK 
  Pingyu Zhou, Shanghai, China 
 
* = Founding Member IPCC 
Bold = Medical & Scientific Advisory Board member  
# = Chair, IPCC 
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siRNA Clinical Trials Update 
Sancy Leachman, MD, PhD 
As discussed at the recent IPCC meeting 
in Los Angeles, we are moving forward 
to perform a Phase Ib study in PC pa-
tients that carry an N171K K6a muta-
tion. This drug, called TD101 
(TransDerm , Inc.), is one of the in-
vitro-tested siRNAs that demonstrates 
high specificity for the mutant K6a 
N171K allele (as shown previously by 
Roger Kaspar and Robyn Hickerson). 
During a pre-IND meeting on May 1, 
2007, our strategy for advancing this 
drug into a Phase I clinical trial was re-
viewed with the FDA. Based upon these 
discussions we have moved forward to 
produce GMP quality drug from Agilent 
Technologies of Boulder, Colorado. 
Simultaneously, Sancy Leachman ap-
plied for IRB approval for the Phase I 
trial. On August 2, the University of 
Utah approved treatment of the first pa-
tient with TD101, contingent upon IND 
approval. Preparation of case reporting 
forms will start in September in consul-
tation with Judy Meyer. Our goal is to 
submit the IND no later than mid-
November. 
 
In this application, we will request per-
mission to treat the first patient prior to 
initiation of non-rodent model toxicity 
testing. We will also request approval of 
the IND, based on quality of the bulk 
drug substance, contingent upon the 
demonstration that the final “drug prod-
uct” TD101 is of comparable quality.  
 If this is approved, the 14-week trial 
should be able to begin in early January. 
 
The clinical trial will be a dose-
escalation study in which dose is in-
creased by both volume and concentra-
tion. The drug and vehicle will be given 
by intra-lesional injection into compara-
ble, symmetric plantar calluses twice 
weekly on Mon. and Thurs. Dose escala-
tions, first by volume and then by con-
centration, will occur every other dose 
(weekly). The starting dose will be 0.1 

cc of a 1.0 mg/ml solution of TD101., 
and initial escalation will be accom-
plished by increasing the volume of the 
1.0 mg/ml solution to 0.25, 0.5, 1.0, 1.5, 
and 2.0 cc per week over the following 
four weeks. If erythema, bruising, or 
other mild adverse reaction (considered 
a Grade 1 reaction) occurs, the site of 
local injection will be rotated, and the 
escalation will be continued. If erosion, 
blistering, ulceration or other more seri-
ous adverse event (considered a Grade 2 
or 3 reaction) is experienced, the drug 
will be discontinued and one volume 
below the dose at which the adverse 
event was experienced will be consid-
ered the maximally tolerated volume. If 
the reaction was a grade 3 reaction, this 
will establish the maximally tolerated 
dose. In the absence of a grade 3 reac-
tion and after resolution of any side ef-
fects that may have occurred, a concen-
tration escalation will be continued at 
the rate of 0.5 mg/ml each week, result-
ing in concentrations of 1.5, 2.0, 2.5, 
3.0, 3.5, 4.0, 4.5, and 5.0 mg/ml concen-
trations over the next 8 weeks. Using the 
same clinical criteria described for the 
volume escalation, the maximally toler-
ated concentration will be established. If 
a Grade 2 adverse event is experienced, 
after resolution of the side effect, the 14 
week course will be completed using the 
maximally tolerated dose (one level by 
both volume and concentration below 
that at which the side effect was experi-
enced). If a grade 3 reaction is experi-
enced at any time the trial will be 
stopped at that point. Thus, if the patient 
tolerates the complete escalation, it will 
be completed in 14 weeks and the maxi-
mal tolerated dose will be 2.0cc of a 5.0 
mg/ml solution or total dose of 10 mg, 
but lower doses and concentrations may 
reach the dose-volume MTD and the 
duration of the trial may be extended by 
the length of time required for resolution 
of grade 2 reactions. 
 
During the dose escalation, measures of 
potential efficacy will also be made. In 
addition to a clinical examination at the 

time of each injection, photographs will 
be taken to document any clinical ef-
fects. A pain diary and quality of life 
questionnaire will also be completed 
before, during, and after the trial has 
been completed to permit a subjective 
evaluation. Callus shavings will also be 
obtained and examined for keratin ex-
pression using quantitative RT-PCR. 
Using this combined approach of subjec-
tive (patient and physician) and molecu-
lar measures, we hope to correlate any 
signs of efficacy with the dose escala-
tion study. We will base pursuit of fur-
ther investigation of TD101 on the re-
sults of this first trial. 
 
In addition to the N171K mutation carri-
ers in the U.S. there is also a family in 
Ireland with this mutation. We have 
recently partnered with Alan Irvine 
(Dermatologist) and Brendan Buckley 
(Clinical Pharmacologist), in Ireland, 
who will be working to approve and 
perform the Phase I dose-escalation trial 
in their PC patients as well. We are ex-
cited about this new collaboration be-
cause it offers us the opportunity to 
evaluate the toxicity and effect in a lar-
ger group of patients. In parallel with 
these clinical trial efforts, Roger 
Kasper’s group continues to work on the 
delivery issue. Depending on the toxic-
ity and side-effects observed, as well as 
the evaluations of efficacy, future plans 
for TD101 development may shift to a 
topical or micro-needle delivery method 
prior to completion of non-rodent pre-
clinical toxicity studies. We look for-
ward too keeping you posted on the pro-
gress. 
 
Happenings at TransDerm 
Research at TransDerm, led by Dr. 
Tycho Speaker, has resulted a new way 
of preparing strong hollow dissolvable 
arrays of microneedles as a device to 
facilitate skin delivery.  This technology, 
termed STMNA (pronounced stamina 
for Soluble Tip MicroNeedle Array), has 
been shown in initial tests to efficiently 
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deliver (and express) fLuc expression 
plasmid to mouse ear, back and foot-
pads.  These experiments were per-
formed in collaboration with colleagues 
at Stanford University including Drs. 
Emilio Gonzalez and Christopher Con-
tag. 
 
TransDerm was pleased to host Dr. 
Marta Garcia from CIEMAT in Madrid, 
Spain, during the month of July.  Dr. 
Garcia has been able, with assistance 
from her colleagues Marcela del Rio and 
Fernando Larcher, to prepare a PC ani-
mal model in which human skin equiva-
lents are prepared from patient biopsies, 
which are grafted onto the backs of im-
munocompromised mice.  As reported at 
the recent IPCC annual meeting, these 
full-thickness human skin graphs retain 
many of the disease characteristics of 
PC skin.  The results of this research are 
being prepared for publication. 
 
Status of PC Research at the 
University of Dundee 
W.H. Irwin McLean 
A number of chemical compounds that 
affect keratin 6 expression have been 
identified from small molecule library 
screening. These are being investigated 
for their effects on various keratins 
within cultured cells.  One class of com-
pound that has already been developed 
for clinical use in an indication unre-
lated to PC has been investigated in 
more detail and from this, one drug al-
ready on the market appears to decrease 
activity of the K6A promoter.  Further 
work on protein expression in cells is 
on-going. 
 
One type of assay has been developed 
for rapidly screening large DNA collec-
tions for the copy number variation re-
ported to cause deletion of K6A, B and 
C genes in 3% of the population.  How-
ever, it is felt that this assay may not be 
as fast, reliable or economical for the 
intended screening project.  Thus, a dif-
ferent type of assay based on real-time 
PCR is in development.  Once a reliable 
assay for high-throughput use has been 
established, a population of 10,000 or 
more individuals linked to detailed 

medical history will be screened with 
the aim of finding an individual homo-
zygous for loss of K6A and/or nearby 
keratin genes.  If such an individual 
lacks a PC or other skin disease pheno-
type, this will validate a gene-specific 
siRNA approach to treatment of PC. 
 
New PC Mutations Identified 
Frances J.D. Smith 
Genetic testing of new PCers registered 
with the IPCRR project and those that 
contact the Dundee lab directly contin-
ues.   
 
Until recently all reported PC mutations 
have been missense or insertion/deletion 
mutations but we have recently identi-
fied several splice site mutations.  A 
manuscript reporting a number of muta-
tions has recently been accepted for 
publication by the Journal of Derma-
tological Science.  In this paper we have 
renumbered the recurrent mutation, K6a 
N171del as K6a N172del to bring our 
numbering in line with the most recent 
version of the mutation nomenclature 
(in a stretch of repetitive sequence it is 
the most 3’ amino acid deleted that is 
numbered). 
 
Identification of  siRNA for 
K6a, K16 and K17  
Frances Smith reports that siRNAs de-
signed against the 3’UTR of K6b, K16 
and K17 have been tested in a cell cul-
ture system and shown to be effective 
against the target genes.  Cell culture 
studies are ongoing to look at the effect 
on other keratins when the level of each 
of these target genes is individually re-
duced in primary keratinocyte cultures. 
 
Progress on real time PCR as-
say for mutant & wildtype K6a 
Robyn Hickerson 
Drs. Lana Pho and Sancy Leachman 
have developed an allele-specific RT-
qPCR assay that is capable of distin-
guishing the single nucleotide difference 
between wildtype K6a and the K6a 
N171K mutant at the mRNA level.  This 
assay was developed as a clinical end-
point to establish efficacy of K6a 

N171K mutant-specific siRNA (TD101) 
treatment in human skin by assessing 
wildtype and N171K mutant allele ex-
pression in the shavings from PC pa-
tients before and after treatment with 
TD101.  In addition to the work done at 
the University of Utah, Dr. Robyn Hick-
erson at TransDerm has nearly com-
pleted the assay validation according to 
the ARUP guidelines for clinical assay 
development (ARUP is a CLIA-certified 
national clinical reference laboratory) 
and verified the specificity of the assay.  
The assay has been shown to be specific 
to K6a, as other keratins such as K6b 
and K5 are not detected.  RNA has been 
isolated from non-PC patient shavings, 
the shavings of three different PC pa-
tients with the N171K mutation and 
from six different PC patients with a 
mutation other than K6a N171K.  The 
RT-qPCR results were consistent with 
the known genotype.  
 
Dr. Emilio Gonzalez has successfully 
used the validated allele-specific assay 
to show N171K mutant specific inhibi-
tion by TD101 in immortalized primary 
keratinocytes harboring the N171K mu-
tation from a PC patient (cells were im-
mortalized in the laboratory of Dr. Leo-
nard Milstone and the initial keratino-
cyte culture was obtained from a biopsy 
taken by Dr. Sancy Leachman).  This 
assay will be utilized in the Phase I 
clinical trial to monitor the K6a wild-
type and N171K mutant mRNA levels 
upon treatment with TD101. 
 
Off-label study of rapamycin in 
PC patients 
Roger Kaspar 
As reported in the previous newsletter 
and at the IPCC annual meeting in Los 
Angeles, rapamycin selectively inhibits 
K6a expression in human keratinocytes.  
These in vitro data supported off-label 
treatment of a small number (n=3) of 
pachyonychia congenita patients, per-
formed under the direction of Dr. Sancy 
Leachman at the University of Utah 
(Salt Lake City).  One PC patient with a 
K6a(N171K) mutation and two patients 
with the K16(N125D) mutation were 
invited to participate in a three to five 



 

 
month off-label use of oral rapamycin 
(Rapamune®, Wyeth Pharmaceuticals, 
Inc.)  Rapamycin was given in the stan-
dard fashion following typical recom-
mendations for use as an adjunct therapy 
in renal transplantation. The starting 
dose was initially low and trough levels 
were obtained at steady state after 2 
weeks.  The dosage was increased every 
two weeks until trough levels reached a 
therapeutic range of 9-12 ng/mL (known 
for immunosuppression).  Patients were 
re-evaluated for effects and side effects 
every two weeks.  Appropriate laborato-
ries were performed to ensure safety. 
 
Patients also completed a daily pain 
diary (rating their level of pain on a 
scale of 1-10 several times per day) and 
a bi-weekly well-validated life quality 
evaluation (DLQI) at the time of their 
clinic visits. Patient reported pain 
(morning assessment) and DLQI quality 
of life scores were evaluated over time 
and with respect to dose of drug re-
ceived and trough level over that time 
period. None of the patients experienced 
any laboratory abnormalities or serious 
side effects.  However, all patients ex-
perienced one of the previously reported 
gastrointestinal side effects that ulti-
mately resulted in discontinuation of use 
of the drug. Significantly, in spite of 
these side effects arising from systemic 
administration of rapamycin, all three 
patients reported an increased quality of 
life that paralleled the rapamycin trough 
level.  As might be expected, the subjec-
tive pain scale was more variable than 
the DLQI scores, but as a general trend, 
the lower pain scores corresponded to 
higher trough levels. The simple pain 
scale used in this study was not as good 
as the DLQI in adequately capturing the 
overall subjective experience of pain in 
these patients. Patients reported that 
they felt their pain was improved, but 
the pain scores did not reflect their gen-
eral impression.  These patients reported 
that this was due in part to the increased 
level of activity that spontaneously oc-
curs when pain decreases.  An improved 
pain scale is currently under develop-
ment, which incorporates activity level 
into the subjective reporting system. 
 
In addition to subjective improvement 

of plantar pain and improved quality of 
life, patients also demonstrated impor-
tant clinical changes in the plantar cal-
luses. Before-and-after photographs 
demonstrate decreased keratoderma 
following treatment, particularly in the 
K6a PC patient.  Of note, this patient 
has long noted that the level to which 
she is able to remove callus is deter-
mined by the level at which the blade 
reaches capillaries and associated pain 
fibers.  At the 12 week time point, the 
depth at which these neurovascular 
structures were found appeared to be 
regressed relative to baseline. 
 
Overall, subjective and objective clini-
cal data suggest that oral rapamycin was 
able to reduce the pain and keratoderma 
in these PC patients.  The lack of long-
term tolerance of the oral form of the 
drug raises the question of whether a 
topical form, similar to that recently 
reported for psoriasis, might be a viable 
alternative formulation of the drug.  It is 
unclear what the exact mechanism or 
mechanisms of action of rapamycin are 
in alleviating the pain associated with 
PC, but the expression data suggests that 
direct regulation of keratin translation 
may be involved.  We cannot exclude 
the possibility that the immunosuppres-
sive function of rapamycin may also be 
playing a role in the response, presuma-
bly through indirect immunologic ef-
fects on keratin expression.  The results 
of this study are being prepared for sub-
mission for publication.  
 
Future investigation of topical formula-
tions of rapamycin may permit treat-
ment of PC patients without the associ-
ated side effects observed with the oral 
form.  TransDerm and the Paul Wender 
laboratory (Stanford University) are 
currently collaborating to prepare and 
test rapamycin prodrugs that have skin-
penetrating activities. The wealth of 
experience achieved by Dr. Paul 
Wender and colleagues at Stanford Uni-
versity (and Cellgate) in successfully 
converting cyclosporine, an agent that 
does not penetrate skin, into cyc-
losporine transporter conjugates that 
readily penetrate multiple layers of hu-
man skin using oligoarginine or lipid 
transporters with linkers that release free 

drug is being incorporated into the rapa-
mycin-conjugate design. The goal of 
this collaboration is to develop rapamy-
cin analogs that can be applied locally at 
high concentrations to problematic areas 
of PC patients (such as the soles of the 
feet), bypassing the undesirable side 
effects associated with oral rapamycin 
administration. 
 
World Dermatology Congress 
(October) in Buenos Aires  
Robyn Hickerson and Roger Kaspar will 
be giving oral presentations at the up-
coming World Dermatology Congress 
(October) in Buenos Aires and Mary 
Schwartz will represent PC Project.  
Please let us know if you will be attend-
ing as we are planning a dinner meeting 
for IPCC participants.  We hope to see 
many of you there. 
 
1st World Congress on  
Genodermatology (November)
in Maastricht 
IPCC member Maurice van Steensel is 
on the organizing committee for this 
event. We note that several IPCC mem-
bers will be giving presentations at this 
meeting. Please let us know if you will 
be attending as we are planning a dinner 
meeting for IPCC participants.  We 
hope to see many of you there. 
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Mario Capecchi, distinguished pro-
fessor of human genetics and biology at 
the University of Utah’s Eccles Institute 
of Human Genetics has won the 2007 
Nobel Prize in physiology or medicine.  
Our congratulations and admiration to 
Dr. Capecchi for this high honor. We 
remember that at the first IPCC meeting 
in 2004, Dr. Capecchi advised that 
‘delivery’ would be a major challenge in 
our efforts for PC. We listened! We are 
focused to solve the delivery challenges 
and expect to have success in this area—
thanks in part to Dr, Capecchi’s early 
warning and his willingness to collabo-
rate, share and direct as we began our 
efforts to find ‘a cure for PC.’ 
 

In the midst of all the publicity follow-
ing announcement of the Nobel Prize 
award, Dr. Capecchi took time to send 
this message to the IPCC: “Your enthu-
siasm and dedication to making a dif-
ference for patients with Pachyonychia 
Congenita is extraordinary.  I applaud 
your effort.  I look forward to the up-
coming siRNA clinical trials and wish 
them success. Best wishes, Mario R. 
Capecchi, PhD.” 
 
Jiang Chen is currently a research 
instructor of Dermatology and the 
Charles C. Gates Regenerative Medi-
cine and Stem Cell Biology Program at 
the University of Colorado at Denver 
and Health Sciences Center (UCHSC).  
His research is focused on the develop-
ment of inducible “knock-in” mouse 
models for ichthyosiform dermatosis, 
disorders of skin appendages, kerato-
dermas of the palms and soles 
(including pachyonychia congenita) that 
are caused by dominant mutations of 
the epidermal keratinocyte genes. Util-
izing existing epidermal skin disease 

mouse models and various robust ap-
proaches and delivery systems, RNAi 
and lentivirus, he is also actively in-
volved in the development of skin gene 
therapy strategies, aiming to target epi-
dermal stem cells. Dr. Chen is also as-
sisting PC Project in coordinating ar-
rangements for the May 2008 IPCC 
meeting in Heifei, China. 
 
Marcela Del Rio and Fernando 
Larcher (Epithelial Biomedicine Di-
vision. CIEMAT, Madrid, Spain) are 
participating with the Animal Models 
and Delivery Systems Group of the 
IPCC. For nearly ten years, they have 
devoted intense effort to the develop-
ment and application of tissue engineer-
ing and gene therapy strategies to cure 
inherited and acquired skin diseases. 
Their team at CIEMAT includes both 
the Skin Regenerative Medicine Unit led 
by Dr. Marcela Del Rio and the Cutane-
ous Disease Modelling Unit led by Dr. 
Fernando Larcher. 
 

Their studies in this field began with the 
development of a bioengineered skin 
based on the culture of human keratino-
cytes on top of a live fibroblast-
containing fibrin matrix (a dermal 
equivalent) which demonstrated to be an 
efficient and robust tissue engineered 
product to treat severe acute skin losses 
such as large surface third-degree burns. 
At the same time they were also search-
ing for pre-clinical applications of tissue 
engineered skin equivalents. In fact, the 
group came up with a methodology ena-
bling the generation of numerous mice 
engrafted with a significant area of sin-
gle donor-derived human skin. The sys-
tem, named as the skin-humanized mice, 
is based on the grafting of fibroblast–
containing, fibrin-based skin equivalents 

described above using optimized surgi-
cal procedures.  
 

This system emerged as a unique plat-
form to evaluate both cell and gene ther-
apy strategies. Using this system, they 
have already been able to establish faith-
ful humanized models for several ge-
netic skin diseases such as Dystrophic 
and Junctional Epidermolysis Bullosa, 
Xeroderma Pigmentosum, etc. 
Recently, in collaboration with Dr. 
Roger Kaspar (Transderm Inc, Santa 
Cruz, CA) they took the challenge of 
developing a humanized model of 
Pachyonychia Congenita (PC). To that 
end keratinocytes and fibroblast were 
isolated from a small skin biopsy taken 
of two PC patients. The cells were used 
to generate skin equivalents that were, in 
turn, grafted to recipient mice.  To their 
delight, several mice were engrafted 
with PC skin. Having a large number of 
pachyonychia skin-engrafted mice from 
a single patient biopsy will enable us 
now to test novel pharmacological or 
gene-based medicines including siRNAs 
for this yet untreatable disease. We hope 
for success to be translated soon to PC 
patients. 
 
John DiGiovanna is Director of the 
Division of Dermatopharmacology and 
Professor in the Department of Derma-
tology at the Warren Alpert Medical 
School of Brown University.  He is also 
an Adjunct Investigator at the National 
Cancer Institute, NIH. Since 1980, he 
has been involved in studies of the in-
herited skin disorders focusing on the 
disorders of cornification and the cancer 
prone genodermatoses. These studies 
aim to better understand the clinical 
manifestations and underlying causes of 
these diseases as well as improving  
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SUCCESS THROUGH COLLABORATION. I have learned that collaboration may not be ‘normal’ in the scientific field and 
may even be uncomfortable to some, so this Thanksgiving season I am filled with an overflowing appreciation for each of you 
and the amazing examples of collaboration within the IPCC.  We want everyone’s research to be enhanced through IPCC rela-
tionships and through interactions with PC patients. Beyond our PC goals, it is our sincere hope that our efforts will benefit 
those with other disorders as well. Thank you, IPCC members for collaborating with each other and with PC Project. Mary 



 

 

treatment.  He works closely with inves-
tigators at the NIH in clinical, transla-
tional, and genetic epidemiologic stud-
ies of the inherited disorders of DNA 
repair, including xeroderma pigmento-
sum (XP) and trichothiodystrophy 
(TTD).  Patients with XP develop dry 
skin, pigmentary abnormalities, have a 
high risk of skin cancer, and some have 
neurologic degeneration. TTD can be 
caused by mutations in the same genes, 
but has different clinical features includ-
ing short brittle hair, developmental 
delay, photosensitivity, ichthyosis, and a 
broad spectrum of abnormalities.  Ich-
thyosis including collodion presentation, 
nail changes, and less commonly kerato-
derma can occur in TTD.  This work 
aims to better define the clinical and 
molecular abnormalities in these disor-
ders as a framework for understanding 
the underlying mechanisms as well as 
developing better treatments. 
 
Philip Fleckman heads the National 
Registry for Ichthyosis and Related Dis-
orders which was funded by NIAMS in 
1994 to identify individuals affected by 
the ichthyoses, confirm their diagnosis 
by specific clinical and histologic crite-
ria, and enroll them into a registry. The 
purpose of the Registry is to improve 
understanding of the diagnosis, patho-
physiology, and treatment of affected 
individuals.  
 

610 individuals have been enrolled who 
are well characterized by clinical, his-
tologic, biochemical and molecular 
means and are interested in participating 
in studies of their disorder. Cholesterol 
sulfate levels were determined in 171 
subjects, and a “bank” of 119 biopsies 
read by expert pathologists and 168 
DNA samples analyzed for mutations in 
genes underlying 12 disorders has been 
established. Validated quality of life 
information was also obtained. Sixteen 
studies have been aided by the Registry; 
the increase in studies supported as a 
function of time (see figure) reflects the 
continued usefulness of the data.  
Research registries are important tools 
for those who seek to understand and 
treat people with rare diseases. Beyond 
“validating” the disease for affected 

individuals, they offer a broad perspec-
tive of the disease not possible from 
caring for a few affected individuals. In 
addition, they offer potential access to 
well-characterized subjects who wish to 
participate in studies of their disorder.  

The paradox of research registries is that 
while the expensive part of running 
them – the startup, enrollment and char-
acterization of enrollees, is well funded, 
the most useful part – supporting inves-
tigations of the disorders on which the 
registry focuses with acquired data and 
subjects, are poorly funded or not 
funded at all. Because of this, research 
registries are at risk for death at the time 
when they “come of age.” As new infor-
mation and treatments for the ichthyoses 
emerge, the importance of maintaining 
and updating this valuable resource is 
apparent. 
 
Peter Hull, Head of the Division of 
Dermatology, University of Saskatche-
wan, a clinical dermatologist and re-
searcher, received the Canadian Derma-
tology Foundation “Practitioner of the 
Year 2007” from the Canadian Derma-
tology Association. Dr. Hull was recog-
nized as an outstanding researcher, 
teacher and practitioner who had en-
riched dermatology by his hard work 
and dedication.  
 

Dr. Hull has assisted PC Project at two 
Patient Support meetings (Dundee 2006 
and Park City 2007) and is the newest 
member of the PC Project MSAB.  
 

He is participating with the IPCC Regis-
try Working Group. The group intends 
to publish data from the Int’l PC Regis-
try so that it will be available to all. Dr. 
Hull will also begin providing consulta-
tion services for PC patients. 

Gerald Krueger has a long-standing 
interest in psoriasis. His work on the 
transplantation of involved and unin-
volved skin to athymic mice in the early 
1980s provided an early indication that 
without immune/inflammatory cells, 
there is no visible lesion of psoriasis. 
His psoriasis research also has a thera-
peutic aspect, focusing on the early 
phases of clinical trials using biological 
response modifiers as well as traditional 
agents.   
 

He and Dr. Kristina Callis-Duffin 
started the Utah Psoriasis Initiative. This 
project is focused on identifying clinical 
phenotypes and their associated findings 
and on identifying genes/gene-sets that 
associate with or drive these unique 
phenotypes.  Currently over 850 sub-
jects with psoriasis have been pheno-
typed and enrolled in the Utah Psoriasis 
Initiative.  The resource of having a 
large cohort of psoriasis subjects that are 
well characterized with DNA banked 
from their blood has already led to pro-
ductive collaborations.  A recent col-
laboration with Celera Diagnostics 
(Alameda, CA) led to the discovery of 
polymorphisms in two genes in the IL-
12/IL-23 pathway that have a strong 
association with psoriasis.  This finding 
gained additional significance because 
rapid, dramatic and long-lasting im-
provement is noted when monoclonal 
antibodies to IL-12/IL-23 are given to 
patients with psoriasis.  
 
Edel O'Toole is a Clinical Senior 
Lecturer based in the Centre for Cutane-
ous Research in the Institute of Cell and 
Molecular Science and an honorary  
consultant dermatologist at Barts and 
the London.  She is originally from 
Leenane, a small village in the West of 
Ireland famous for the film The Field 
and the scenic Killary Harbour. She was 
appointed to her current post in 2001.  
Her clinical interests are paediatric der-
matology and genetic skin disease 
(including pachyonychia congenita 
[PC]), and students and post-docs in her 
group are working on many diverse as-
pects of keratinocyte biology.   Rudolf 
van Koningsveld is studying the  
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signalling role of keratins (cytoskeletal 
proteins in keratinocytes) in cell-cell 
adhesion in PC.  Emmanouil Papadakis 
and Monika Cichon are investigating 
the role of the receptor tyrosine kinase, 
Axl, in cancer invasion and apoptosis.   
Vera Martins, a PhD student from Por-
tugal, is using small inhibitory RNA 
technology to look at the role of type 
VII collagen, a basement membrane 
protein, in cancer. Manuraj Singh is a 
Dermatology SpR on a MRC Clinical 
Training fellowship, who is studying 
varicella-zoster infection of keratino-
cytes, particularly stem cells, in col-
laboration with Judy Breuer.  Edel also 
collaborates closely with David Kelsell 
on a number of projects including har-
lequin ichthyosis (a severe congenital 
skin disease) and the genetics of atopic 
eczema in the local Bangladeshi popu-
lation.  Edel enjoys the challenge of 
having parallel clinical and scientific 
careers and hopes that this dual rela-
tionship can result in her research lead-
ing to translational benefit for patients 
  
Amy Paller, Head, Dept of Derma-
tology, Children’s Hospital, Chicago, IL 
and current President of the Society of 
Investigative Dermatology and Dr. 
Brandi Kenner-Bell  have applied 
for IRB approval for a natural history 
study of PC patients. They are working 
with PC Project and the Int’l PC Re-
search Registry. 
 
Liz Rugg is an associate researcher in 
the Department of Dermatology at the 
University of California Irvine. Her re-
search interests include keratin disorders 
and wound healing. One current focus 
of her research is the ability of chemical 
chaperones to reduce the cellular effects 
of mutant keratins. Keratin aggregates 
are a feature of many keratin disorders 
and suggest that mutant keratins have 
abnormal conformations. Chemical 
chaperones are compounds which help 
proteins fold correctly. Liz has evidence 
that these compounds can reduce the 
sensitivity of cells expressing mutant 
keratins to environmental stress. This 
raises the possibility that chemical chap-
erones may have the potential to allevi-
ate symptoms in pachyonychia con-

genita and related conditions by reduc-
ing the formation of keratin aggregates 
and helping mutant keratins form nor-
mal filaments. Liz is hoping to investi-
gate this further with the help of a grant 
from NIH. 
 
Matthias Schmuth is an Austrian 
dermatologist with particular interest in 
disorders of cornification. His research 
is focused on trying to understand how 
mutations underlying disorders of corni-
fication result in abnormalities of the 
epidermal barrier. He is working to in-
crease understanding of the role of kera-
tins 1 and 10, loricrin, transglutaminase-
1 and filaggrin in epidermal structure 
and function through studies of patients 
with aberrant forms of these proteins. 
Dr. Schmuth runs a cornification clinic 
with Dr. Mary Williams at the Univer-
sity of California, San Francisco 
(UCSF). He on the advisory board of the 
Foundation for Ichthyosis and Related 
Skin Types (FIRST) and recently has 
helped establish the first Austrian pa-
tient support group for disorders of 
cornificiation. 
 
Eli Sprecher serves as deputy direc-
tor for academic affairs of the Rappaport 
Institute for Research at the Technion, is 
heading the Medical Genomics Pro-
gramn and is the director of the Labora-
tory of Molecular Dermatology at the 
Department of Dermatology, Rambam 
Health Care Campus, Haifa, Israel. 
Sprecher's laboratory investigates the 
molecular genetics of inherited skin 
diseases with a particular focus on kera-
tin disorders. Recently, this group suc-
ceeded to decipher the molecular basis 
of a rare autosomal dominant disorder, 
Naegeli-Franceschetti-Jadassohn syn-
drome, which manifests with reticulate 
hyperpigmentation, abnormal sweating, 
absence of fingerprints, but also shares 
some features with PC such as focal 
keratoderma and nail dystrophy. The 
disease was found to result from muta-
tions in the gene encoding keratin 14, 
which is usually associated with the skin 
blistering disease, epidermolysis bullosa 
simplex (EBS). In contrast with muta-
tions associated with EBS which disrupt 
the cell cytoskeleton, the mutations 
causing Naegeli-Franceschetti-

Jadassohn syndrome, were shown to 
lead to increased apoptosis in the epider-
mis basal cell layer, possibly pointing to 
the importance of non-mechanical func-
tions of keratin molecules.  
 
Alain Taieb, Head, Dept of Derma-
tology & Pediatric Dermatology at the 
National Reference Center for Rare Skin 
Diseases, Bordeaux, France and Dr. 
Fanny Morice have formed an 
amazing collaboration with PC Project 
to conduct the Registry consultaions for 
nearly twenty PC patients in France. 
Test results will be available shortly for 
many of these patients. This is a great 
example for other physicians.  
 
Maurice van Steensel co-hosted a 
successful 1st World Congress on Geno-
dermatology in Maastricht, The Nether-
lands. A number of IPCC members par-
ticipated and we trust this will lead to 
new collaborations and additional pa-
tient referrals to the PC Registry. 
 
siRNA Clinical Trials Update 
With financial sponsorship from PC 
Project, the drug TD-101 (an siRNA 
targeted specifically to inhibit only the 
mutant gene in patients with the K6a 
N171K mutation) has been manufac-
tured under cGMP standards at Agilent 
Technologies, Inc. (Boulder, CO). The 
fill/finish process has been completed 
under cGMP standards at the University 
of Iowa (College of Pharmacy, Division 
of Pharmaceutical Service, Iowa City, 
IA).  All of the necessary testing is be-
ing completed so Sancy Leachman can 
file the IND (1nvestigational New Drug) 
application with the US Federal Drug 
Administration. It is our hope the trial 
will be approved and begin early in 
2008 under Dr. Leachman’s direction. 
 

We have received outstanding support 
from special consultants including 
Susan Srivatsa (Elixin Pharma, Encini-
tas, CA), Doug Kornbrust (Preclinsight 
Inc., Reno, NV) and Steven Hutcherson 
(Cyclix Ltd, Richmond VA) who have 
volunteered their skills to make this 
project a success. Thank you!  

In this issue, we featured several  IPCC members 
to show how each individual affects the overall 
IPCC success. Thanks to everyone who helped me 
collect and write this information. I hope to gather 
more for the next Newsletter. Mary  
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