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IIn the rare-disease community, you hear a lot about zebras. Why? In medical school, 
students are taught, if you hear hoofbeats, think horses, not zebras. That makes logical 
sense. What is the most likely diagnosis? It is more likely to be a common “horse” than 
a rare “zebra.” But, as you hear over and over from rare patients, zebras do exist. And 
physicians need to be aware of when to go beyond the horse to spot the zebra. Because 
the longer they suspect a horse, when it really is a zebra, the longer it will take to get 
to the correct diagnosis. And that means a longer time without treatment.

I was recently at a rare-disease conference and a patient said, “We talk a lot about 
finding out about the patient journey. Please don’t call it a journey. A journey sounds 
like something you’d find enjoyable. Please call it an odyssey. That is more accurate. It 
is not a fun experience.” 

How true! What is the patient odyssey? How does it vary by disease? We set out to survey 
our patients and caregivers to fi nd out their perspective. We asked patients or their caregiv-
ers about their disease, which (if, as is common, they have more than one) was most diffi  cult 
to diagnose, and then, for that disease, how long it took to get diagnosed. We also asked how 
many medical tests they required, how many physicians they needed to see, were they mis-
diagnosed along the way, if they had genetic testing and if they experienced a delay in treat-
ment. We provided the opportunity to explain in an open-ended fashion their experience. 

There are about 7,000 rare diseases. We surveyed 3,471 of our patients and caregivers 
across 436 diff erent diseases. We’ll focus on totals, several instructive diseases and results 
from those diseases where there are 10 or more responses. The results may not be represen-
tative, as respondents more interested in sharing their negative experiences in the diag-
nostic odyssey may be over-represented. But you’ll hear the authentic voice of the patient. 
And we are happy to share freely the data to any interested parties. 

Rare-disease sufferers 

sound off on their 

diagnoses and their 

battles with the 

medical community.
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A much more extended wait 
The story of the diagnostic odyssey is 
more relevant as 436 separate odysseys, 
as each disease or condition reveal dif-
ferent results. But let’s start with some 
totals. Across all the conditions, the 
average (mean) time to diagnosis was 
4.4 years. The median time, however, 
was 1.1 years, indicating that half the 
sample came to their diagnosis in about 
a year. But it also shows, many had a 
much more extended wait. 

On average, patients had seven 
medical tests taken to get to their diag-
nosis and saw four physicians. Nearly 
half (46%) were misdiagnosed along 
the way and nearly half (47%) believed 
their treatment was delayed.

Nearly one-third (30.5%) reported 
having genetic tests taken and, among 
those, two-thirds (66.9%) stated that the 
genetic test led to the correct diagnosis. 
Three-quarters (76.8%) said their ge-
netic tests were covered by insurance.

Many different pictures 
If we look at the 61 diseases where 
we had 10+ respondents (Table 1), we 
see many diff erent pictures. Ankylos-
ing spondylitis, celiac, depression, 
Ehlers-Danlos syndrome, Fabry, masto-
cytosis, Pompe, and primary immuno-
defi ciency all had a mean of over 10 
years until diagnosis! Realizing that 
a few people that took decades to be 
diagnosed can drive the mean, we’ve 
provided the median as well and you 
can see most of these had a median of 
over fi ve years until a correct diagno-
sis. That is a long time to be suff ering 
from an unknown condition! These 
conditions also typically required a 
large number of physicians to be seen 
and medical tests to be taken. And a 
majority of most also were misdiag-
nosed along the way. Some conditions 
(ankylosing spondylitis, Ehlers-
Danlos, hidradenitis suppurativa, 
mastocytosis and narcolepsy) had over 
three-quarters of the patients misdi-
agnosed. Nineteen of these 61 condi-
tions had half or more of the patients 
misdiagnosed. And 30 of the 61 condi-
tions had half or more suff ering from 
delayed treatment.

Let’s look at several of these condi-
tions that represent diff erent experi-
ences in more detail: hemophilia, cystic 
fi brosis and Ehlers-Danlos syndrome.

Hemophilia
Hemophilia is a rare genetic bleeding 
disorder. Internal bleeding can damage 
joints and organs, and thus can be life-
threatening. The most common types, 
A and B, primarily aff ect males, but 
females, who are carriers, can also be 
aff ected. Since hemophilia is a fairly 
well-known orphan disease and due to 
its genetics, families often anticipate 
the possibility of their child inheriting 
the condition. So, it is not surprising 
that the median time to diagnosis is 0 
years, with 71% diagnosed in the fi rst 
year. Many reported that it wasn’t un-
expected as they had a family history. 
But it can also be caused by a sponta-
neous mutation, which would not be 
expected. Several reported diagnoses 
at the time of circumcision. But others 
weren’t diagnosed so quickly, as the 
mean time to diagnosis was reported 
at 4.7 years. One noted: “[The] pediatri-
cian did not believe there was any-
thing wrong. He felt we (parents) were 
responsible for the severe bruising.” 
Several reported similar histories, add-
ing insult to injury.

Females made up over half of 
those who that weren’t diagnosed for 
10 or more years. Since genetically it 
is expected to occur almost exclusive-
ly in males, it isn’t surprising that 
females weren’t quickly diagnosed. 
Some reported:

“[I] was told that some women just bleed 
heavily, have anemia, have extended length 
periods, bleed heavily after birth, bruise easily, 
just have joint pains. Outdated thinking and 
resistance to change in the medical community 
is why I went so long under-diagnosed and 
under-treated.”

“No one ever looked at hemophilia because 
I am female. Once my daughter was diagnosed 
then I was, also.”

“As a woman, I was only labeled a ‘carrier’ 
even though my factor level is in the 20s.”

The impact of these missed diag-
noses is striking. One male patient 
reported: 

“I visited an emergency room multiple 
times, but the doctors had no idea that my 
bleeding could be hemophilia.”

Cystic fi brosis
Cystic fi brosis is a progressive genetic 
disease that aff ects the lungs and other 

systems. It limits the ability to breathe 
over time. Most newborns are now 
screened for CF, which explains the 
short time to diagnosis, a mean of 3.3 
years and a median of only .3 years 
overall. Three-quarters (75.8%) reported 
having a genetic test, which led to the 
correct diagnosis in over 90% of the 
cases.

“For us, nothing [could have led to a 
faster diagnosis]. The diagnosis was made as 
part of the newborn blood screening that is 
mandatory in Illinois. He was diagnosed at 
12 days and confi rmed a day or two later by a 
sweat test. We started therapy that week.”

“I found out while pregnant. We were 
very ‘lucky’ as we were prepared at his birth.”

“The fact that they now test at birth and 
had just started in 2001 made diagnosis all but 
immediate. Just need all states to be doing this.”

We can see the impact of newborn 
screening. If we look at patients born 
since 2000, the average time to diag-
nosis was .75 years. But for those born 
before 2000, they averaged 6.6 years to 
diagnosis. Before 2000, 47% reported 
misdiagnosis (often asthma, allergies, 
bronchitis), while since 2000, only 20% 
reported misdiagnosis. 

Ehlers-Danlos syndrome (EDS)
Ehlers-Danlos syndrome (EDS) is group 
of disorders that aff ect connective 
tissues that support skin, bones, blood 
vessels and other organs. This can re-
sult in a range of outcomes from loose 
joints to life-threatening complica-
tions. Various gene mutations have 
been association with the condition. It 
is diagnosed by symptoms and in some 
cases confi rmed with genetic tests. 

Of all the diseases in our study 
with 10 or more responses, EDS 
showed the longest time to diagnosis, 
with a mean of over 21 years. Over 
three-quarters (77.6%) were misdiag-
nosed. EDS patients/caregivers noted 
taking a mean of 24 tests and seeing 
over 15 physicians, among the highest 
in the study. Over 71% experienced a 
delay in treatment. About half (49%) 
had taken genetic tests and for two-
thirds of them (66.7%) the genetic 
tests led to the correct diagnosis.

The stories conveyed by the respon-
dents describe an especially diffi  cult di-
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agnostic odyssey, full of misdiagnoses.

“I was called a ‘clumsy child,’ when I 
would roll ankles or knees or dislocate fi ngers. 
As a teenager, ‘accident-prone’ and then each 
injury was treated separately. Sprained ankle, 
torn rotator cuff , dislocated foot, jammed 
thumbs, etc.”

“A lot of doctors were confused by the 
laundry list of symptoms, not realizing that 
is typical. A lot of them interpreted that to 
mean that I was either exaggerating or had 
somatoform [psychological] disorder.”

“EDS is rare but if someone had put all of 
my symptoms down onto one sheet of paper 
and actually tried to see how they connect I 
think it would’ve been spotted. Instead our 
health care is very linear. So many blood 
tests, X-rays, MRIs, more blood tests – mostly 
because that’s what insurance told them they 
had to do.”

Suff erers of this rare disease 
stressed the importance of raising its 
awareness among physicians:

“[We need] more awareness by other 
doctors and PTs. I saw multiple orthopedists 
for sprains and other injuries who never sug-
gested ‘Hey, this could be EDS.’”

“More teaching of EDS in medical schools, 
more awareness and understanding of the 
condition among doctors (this has improved in 
the last decade), more research into treatment 
and cure for EDS.”

“My diagnosis came from clinical tests, 
not blood tests. PCPs should use the Beighton 
score more often as a test. It’s easy to do and 
costs no money. I think that it should be a 
standard test when you have joint issues.”

The delay in diagnosis had severe 
impacts on patient well-being:

“If I had known 28 years ago to not 
stress my joints, I wouldn’t be as bad as I am 
today. And if I had known about the common 
co-morbid diseases, I would have gotten treat-
ment for those sooner.”

Let respondents answer
The questionnaire was designed not to 
push respondents into preconceived 
notions about their diagnostic odys-
sey. So rather than provide lists to 
choose from regarding misdiagnosis, 

delays in treatment and reasons for 
the length of time it took to obtain 
diagnosis, we let respondents answer 
those in open-ended fashion. And did 
they ever! Two-thirds answered the 
open-ended questions, with an aver-
age of 42 words each. It totaled 9,147 
open-ends. I read through them all 
and it felt like the equivalent of doing 
a thousand IDIs. Their voices came 
through loud and clear. And for many, 
they provided a scathing indictment 
of the medical establishment.

Key reasons cited for delayed diag-
noses included:

Voice of the patient. Most often 
mentioned was that physicians weren’t 
listening to the patient.

“They told me [the caregiver] it was im-
possible that her symptoms were occurring.”

“[Faster diagnosis would have happened 
if] physicians [were] not making assumptions 
about my pain and symptoms and listening to 
what I had to say.”

“I know doctors hate it when you come in 
and you’ve already diagnosed yourself but at 
least explore the possibility that this patient 
has put in time and is educated and knows 
their child better than the damn doctor.”

Disease
Sample 

Size

Years to 
Diagnosis 

Mean

Years to 
Diagnosis 

Median 

Medical 
Tests 
Taken

Physicians 
Seen 

Misdiagnosed
Delay in 

Treatment

Addison's Disease (Adrenal insufficiency) 15 3.1 1.0 6.6 2.9 33.3% 53.3%
Alzheimer's Disease (AD) 14 1.8 1.4 5.4 2.9 35.7% 57.1%
Amyotrophic Lateral Sclerosis (ALS) 16 1.3 0.9 10.3 4.7 43.8% 18.8%
Ankylosing Spondylitis (AS) 20 10.3 7.5 9.0 4.8 70.0% 40.0%
Anxiety 14 6.0 2.0 0.4 2.7 35.7% 57.1%
Aplastic Anemia (AA) 11 1.2 0.1 6.8 2.5 27.3% 54.5%
Asthma 15 9.3 3.0 2.9 2.7 26.7% 53.3%
Atypical Hemolytic Uremic Syndrome (aHUS) 12 0.1 0.1 4.8 5.9 33.3% 33.3%
Autism 27 4.7 3.6 7.7 7.0 51.9% 59.3%
Bipolar 22 7.9 3.8 3.5 5.6 72.7% 63.6%
Borderline Personality Disorder (BPD) 11 6.7 5.2 1.9 4.6 45.5% 72.7%
Cancer 134 0.9 0.3 4.4 3.3 41.0% 38.8%
Celiac Disease (CCD) 35 11.1 3.2 7.0 5.7 57.1% 57.1%
Cerebral Palsy (CP) 19 4.4 1.6 12.3 3.8 42.1% 36.8%
Chronic Inflammatory Demyelinating 
Polyneuropathy (CIDP) 19 2.8 1.2 10.7 5.5 52.6% 52.6%

Chronic obstructive pulmonary disease (COPD) 17 2.4 1.0 2.5 1.9 35.3% 29.4%
Crohn's Disease (CD) 82 3.4 1.3 6.8 3.5 58.5% 52.4%
Cystic Fibrosis (CF) 149 3.3 0.3 5.1 3.0 30.2% 27.5%
Depression (MDD) 19 10.4 8.0 2.8 3.5 42.1% 68.4%
Diabetes (DM) 161 1.7 1.0 3.8 2.0 29.8% 31.7%
Ehlers-Danlos Syndrome (EDS) 49 21.4 18.0 24.0 15.2 77.6% 71.4%
Eosinophilic Esophagitis (EOE) 27 2.8 1.8 4.9 3.3 48.1% 44.4%
Epilepsy 127 3.4 1.1 6.1 3.5 40.2% 43.3%
Fabry disease 18 16.0 15.0 3.2 3.6 50.0% 33.3%
Fibromyalgia (FM) 56 5.3 4.0 27.4 4.3 55.4% 69.6%
Gastroparesis (GP) 13 4.6 3.0 8.6 4.5 30.8% 61.5%
Hashimoto's Disease (HT) 16 5.6 4.0 8.7 3.3 43.8% 68.8%
Heart Disease 16 2.0 1.1 3.5 2.5 43.8% 37.5%
Hemophilia 134 4.7 0.0 3.4 2.5 17.2% 29.1%
Hidradenitis Suppurativa (HS) 12 7.8 5.5 4.8 6.8 91.7% 66.7%
High Blood Pressure (Hypertension, HBP) 16 2.5 1.1 2.6 1.7 12.5% 37.5%
HIV 26 4.6 1.0 5.0 6.1 26.9% 34.6%
Huntington's Disease (HD) 38 3.0 1.0 2.3 2.0 18.4% 34.2%
Hypothyroidism 17 2.9 1.1 3.3 2.3 35.3% 64.7%
Irritable Bowel Syndrome (IBS) 11 5.7 4.0 5.4 3.5 27.3% 45.5%
Kidney Disease 14 2.3 1.0 4.8 2.9 35.7% 21.4%
Lupus 57 6.3 2.6 10.2 5.0 50.9% 57.9%
Lennox Gastaut Syndrome (lGS) 27 9.2 5.0 19.3 5.5 40.7% 22.2%
Mastocytosis (Mast Cell Activating Disease, 
MCAD) 14 12.4 6.6 12.0 5.5 85.7% 71.4%
Mitochondrial Disease 10 7.8 4.0 13.7 8.5 70.0% 70.0%
Multiple Myeloma (MM) 15 0.8 0.4 5.3 2.4 33.3% 20.0%
Multiple Sclerosis (MS) 506 3.8 1.0 6.5 3.6 38.5% 41.7%
Muscular Dystrophy (MD) 26 3.8 1.2 5.1 4.1 30.8% 23.1%
Myasthenia Gravis (MG) 34 3.9 0.7 11.5 5.5 58.8% 55.9%
Myelodysplastic syndrome (MDS) 14 1.3 0.5 2.5 2.5 28.6% 14.3%
Narcolepsy 16 8.0 8.0 7.5 5.2 75.0% 62.5%
Parkinson's Disease (PD) 56 2.0 1.2 3.3 3.2 37.5% 37.5%

Paroxysmal Nocturnal Hemoglobinuria (PNH) 14 1.9 0.6 8.1 3.5 35.7% 28.6%
Pemphigus 16 1.2 0.5 5.3 4.8 68.8% 68.8%
Pompe Disease 12 10.8 7.0 7.5 4.6 50.0% 58.3%
Primary Immunodeficiency (PID) 22 11.8 5.5 12.2 12.0 63.6% 68.2%
Psoriasis Psoriatic Arthritis 23 6.4 2.2 8.6 3.9 52.2% 52.2%
Pulmonary Arterial Hypertension (PAH) 101 3.7 2.0 7.6 4.4 60.4% 56.4%
Rheumatoid Arthritis (RA) 42 2.7 1.8 6.3 3.1 38.1% 45.2%
Scleroderma 13 5.8 3.5 10.1 5.0 53.8% 46.2%
Sickle Cell Disease (SCD) 31 1.4 0.5 2.3 2.0 19.4% 25.8%
Sjogren's Syndrome (SjS, SS) 17 4.7 3.0 7.9 4.2 41.2% 52.9%
Spinal Muscular Atrophy (SMA) 45 3.7 0.6 3.6 2.8 33.3% 42.2%
Ulcerative Colitis (UC) 48 1.7 0.2 5.2 3.2 54.2% 45.8%
Von Willebrand Disease (VWD) 16 9.6 1.3 3.7 2.7 31.3% 50.0%
Waldenstrom’s Macroglobulinemia (WM) 32 1.5 0.3 7.8 2.5 28.1% 21.9%

Total 3471 4.4 1.1 7.0 4.0 45.7% 47.3%
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“Doctors are only relying on test results 
and not listening to me as the patient.”

Physician mind-set. Physicians 
weren’t looking for the disease. 

“No one wanted to see a zebra – they 
preferred to convince themselves and me that 
they were seeing a horse.”

“I was repeatedly told that I didn’t need 
to be tested for cancer because I was not, and 
never had been, a smoker.”

“Doctors always thinking something is so 
rare no one can have it.”

“They kept saying it was nothing, don’t 
worry about it; was told it was just my depres-
sion and anxiety.”

“Doctor was arrogant and assumed that 
I had diagnosed myself with scleroderma and 
he thought I was a fat, well off , non-working 
woman who had given herself an ‘interesting’ 
diagnosis.”

“They are doctors and I always thought 
they were supposed to try to resolve my 
problems. Most never did and sent me away 
making me think I’m a hypochondriac.”

Bias. Many patients felt there was 
bias against them due to their gender, 
race, weight or age.

“Women tend to get undertreated because 
doctors only half listen/don’t take symptoms 
seriously, so I thought many of my symptoms 
were in my head – so I just didn’t go to the 
doctor until symptoms were really bad.”

“The medical professions overall need 
to blame everything on obesity as an easy 
answer.”

“The times I received the most help was 
usually when I brought my white male part-
ner. It was like he was more credible than the 
poor, black girl whining about something no 
one could see.”

“I was a teenager when symptoms started 
and they kept blaming it on me being a teenager.”

Insurance.  Some believed insur-
ance, or the lack of it, contributed to 
the lengthy diagnosis path.

“Insurance companies need to back off . A 
few instances, tests had to be explained and 
proven ‘needed’ before they would be covered. 
It is sad that insurance companies have a say 
in a patient’s care.”

“Insurance allowing her to see the 
correct specialist. We had to wait for a re-
ferral from her doctor to get that specialist 
which wouldn’t have changed the disease 

however she would have been on drugs over 
two years before.”

Location. Proximity to the appro-
priate facilities or specialists was to 
blame for some.

“I lived in a small rural town and there 
wasn’t a doctor there that had experience with 
Crohn’s disease.”

“[We need] more advanced treatment in 
rural areas.”

“[We need] a better more equipped medical 
facility in the smaller city I live by.”

Getting to the correct specialist. 
For many it took a long time to get to 
a physician who was able to make the 
diagnosis.

“My physician and fi rst two neurologists 
were either unaware of or unfamiliar with the 
disease.”

“Pediatric neurologists should not be 
afraid or hesitate to refer patients and their 
families on to a specialist (such as the epilep-
tologist) in cases such as LGS.”

“It’s important to realize that primary 
care physicians do not have the knowledge or 
skill to diagnose or treat specifi c diseases.”

Medical education. Many men-
tioned that rare diseases aren’t taught 
suffi  ciently in medical school.

“[We need] better information in medical 
books, currently just two lines in a textbook 
[about Behcet’s disease].”

“Teaching physicians that there is more be-
yond the 70% that fi t into what they learned 
in medical school, to look and research options 
when someone doesn’t fi t the norm.” 

“I believe time spent in med school cover-
ing these rare diseases is less than a day and 
future doctors are taught to look for the obvi-
ous, not the rare...The horse, not the zebra.”

State of medical knowledge.  In 
some cases, the blame was placed on the 
defi cient knowledge of the disease at 
the time.

“The fi rst two patients discovered to have 
this syndrome didn’t happen until 2012 so 
I don’t think we could have been diagnosed 
properly in 2007.”

“There were no doctors that knew what 
celiac was in 1992.”

“In the ’80s things were just not like 
they are now. We didn’t have access to the 

genetic testing like we do now.”

Delay or denial on the patient’s 
part. Some patients feel they played a 
part in the slow diagnosis.

“I didn’t want to do a colonoscopy.”
“I fi gured I could get over it on my own.”
“It was my failure/procrastination to 

offi  cially be tested.”
“Chose not to tell anyone for 25 years as I 

would not get jobs or insurance.”
“My husband hates doctors and is not 

always completely honest when responding to 
their questions.”

Words of advice
The respondents provided words of ad-
vice for everyone involved in the health 
care process as well.

Patients
“Make suggestions when you see your 

primary physician!”
“You know your body. Don’t take no for 

an answer. Be your own advocate.”

Physicians
“Please, listen to your patients. They know 

when something is not right with their body.”

Medical education
“More time needs to be spent training 

physicians on rare diseases.”

Patient advocacy organizations
“Raising awareness among physicians 

and the general public can help put your 
disease on the map, making sure physicians 
and patients consider it may be the cause of 
their symptoms.”

Apply learnings
Perhaps artifi cial intelligence diagnostic 
systems, such as Watson, can also extend 
the ability of physicians to incorporate 
all the symptoms and test results and 
apply learnings from the 7,000 rare 
diseases to properly diagnose much 
more rapidly than these patients have 
experienced. As their comments show, 
no matter which part of the health care 
system is involved, there is much work 
to be done to better consider, incorpo-
rate and act on their viewpoints. 

Wes Michael is president and founder 
of Rare Patient Voice, a Towson, Md., 
research firm. He can be reached at wes.
michael@rarepatientvoice.com.
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