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PNH often goes unrecognized. Delays in diagnosis could range 
anywhere from 3 to 10 years. Delays are caused by the gradual 
manifestation of symptoms as well as the commonality of symptoms 
to other illnesses (ie. fatigue, headache, jaundice, dyspnea, abdominal 
pain, chest pain, etc.). Thrombosis is also common with PNH, but is 
usually associated as a consequence of the hemolytic activity (not a 
non-specific symptom).i There are also delays because of the rarity 
of this disease (prevalence is ~16 patients/million).ii,iii Currently the 
Canadian PNH Registry has over 100 patients with a GPI-deficient 
clone >0.01%, however many patients are not included in this  
registry study.iv

Once a patient has been diagnosed as having a hematological 
disorder, they are referred to a hematologist. If the hematologist is 
knowledgeable about PNH, they will be able to diagnose and treat 
a patient. In order to determine a diagnosis, patients will often 
undergo blood tests, x-rays, CT scans, ultrasounds, etc. A definitive 
PNH diagnosis is confirmed using a sensitive flow cytometry test. 
The Canadian PNH Network has developed a number of tools to help  
with initial patient work-up and follow-up checklists. 

Introduction

Welcome!

PNH IS A LIFE-THREATENING DISORDER THAT NEEDS TO BE  RECOGNIZED EARLIER ON  IN ORDER TO 
IMPROVE QUALITY OF LIFE  (VIA SYMPTOM MANAGEMENT),  AND ULTIMATELY EXTEND SURVIVAL.“ ”
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WELCOME TO THE THIRD CANADIAN ISSUE OF FORUM ON COMPLEMENT:  CASE SERIES  FOR THE DIAGNOSIS AND 

MANAGEMENT OF THE RARE HEMATOLOGICAL DISORDER,  PAROXYSMAL NOCTURNAL HEMOGLOBINURIA (PNH).  

GIVEN THAT PNH IS AN UNDER-RECOGNIZED DISEASE DUE TO ITS UNSPECIFIC-SYMPTOMS,  IT  IS  OFTEN OVERLOOKED.  

HOWEVER,  PNH HAS A HIGH MORTALITY RATE,  SO IT WARRANTS OUR ATTENTION.

The intent of this 4-part series is to shed light on challenges many PNH patients encounter during their disease course, from the time they start 
experiencing symptoms, to getting a correct PNH diagnosis and appropriate treatment.  Each issue includes a case study highlighting and 
providing additional context to these challenges. These cases are provided by leading Canadian hematologists who have experience managing 
PNH patients. 

We are pleased to have Dr. Kuljit Grewal (Health Sciences Centre, Memorial University, NL) provide the content contained in this issue.

This whole process could take quite a long time. Given the nature 
of the non-specific symptoms associated with PNH, patients often 
visit a GP first. From there, they may be either sent home with a 
prescription to help their symptom(s), or referred to a specialist for 
further investigation. According to the Canadian Organization for Rare 
Diseases and a report from the UK/US, it takes between 5-7 years on 
average to be diagnosed with a rare disease, usually after seeing 8 
physicians and receiving at least 2-3 misdiagnoses.v Once a patient 
is diagnosed, treating physicians may connect with a PNH expert 
available through PNH Connect, which is a peer-to-peer consultation 
set up by the Canadian PNH Network.

PNH is a life-threatening disorder that needs to be recognized earlier 
on in the patient pathway, in order to be referred on to a hematologist 
or PNH expert. Being referred quickly would allow for rapid assessment 
of symptoms and hemolytic activity levels, which in turn could help 
design an appropriate therapeutic management plan. Doing so would 
ultimately improve quality of life (via symptom management) and 
extend survival.

CONTENT PROVIDED BY:
DR. KULJIT GREWAL 
MEMORIAL  UNIVERSITY

http://pnhnetwork.ca/pnhconnect
http://www.pnhnetwork.ca/
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Case Study:  
Delayed Treatment

In 2014, a 32-year-old female was referred to hematology for 
evaluation of persistent anemia. She had symptoms of marked 
fatigue ongoing for 3 years. The fatigue had become so severe at 
times that she had been on extended leave from her job. Her past 
medical history was unremarkable except that she suffered from 
hypothyroidism for 2 years. Her medications were synthroid and 
iron supplements, which she had been on for over 2 years. There 
was no history of thrombosis and her menses had not been heavy.

Laboratory investigations included a CBC with Hb 85 g/L, MCV 
99 femtoliters, platelets 140 x 109/L and WBC is 5.3 x 109/L, ANC 
3.1. Her reticulocyte count was elevated at 0.14 and the peripheral 
smear was unremarkable with no evidence of red cell fragments 
or spherocytes. Other investigations included a Cr of 58, normal 
AST, ALT, ALP. Her bilirubin was also normal at 16 and the LDH was 
markedly elevated at 1032 IU/L (ULN  220). The direct antiglobulin 
(Coombs) test was negative. LDH and Coombs tests were ordered, 
and hemolysis was considered because she had normocytic anemia 
with an elevated reticulocyte count. Hemolysis would be one of the 
factors in the differential diagnosis. 

Her previous CBCs revealed normocytic anemia since 2012 with her 
Hb ranging between 78 and 93. Numerous reticulocyte counts had 
all been elevated. During this time her ferritin had been checked 
on numerous occasions and was normal at 40-65. She had been 
treated with various iron preparations by her family physician for 
the anemia.

PNH flow cytometry testing on her peripheral blood identified GPI-
deficient (FLAER negative) granulocytes of 72% and monocytes of 
62%. Type II red blood cells were 7.4% and Type III were 8.6%. 

A diagnosis of PNH was made and she subsequently started 
treatment with eculizumab. Her most recent CBC shows a Hb of 115 
with a LDH of 210. There is no history of severe infections or any 
thrombosis. She is back at work and no longer complains of fatigue.
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This case demonstrates both a delay in referral to a hematologist and a 
significant delay in the diagnosis of PNH. This patient had unexplained 
normocytic anemia for over 2 years and despite tests showing she had 
hemolysis, she was treated with iron supplements. Fortunately, she  
had no history of thrombosis or renal impairment but her quality of life 
had been severely affected by debilitating fatigue, resulting in loss of 
work time.

This patient experienced a long delay in being referred to a 
hematologist likely because anemia is a common laboratory finding 
in patients visiting family physicians. PNH is an under-recognized 
disorder and would not be considered in the differential diagnosis of 
anemia by most family physicians. In this case, there was evidence 
of hemolysis based on the elevated reticulocyte count. This would 
have indicated either ongoing blood loss or hemolysis. Also, despite 
iron supplements, Hb did not improve and in fact, the ferritin was 
never below normal. The International Clinical Cytometry Society  
guidelinesvi recommend the evaluation of high-risk patient populations, 
displayed in the CATCH algorithm (Cytopenia-unexplained; AA/RA-
MDS, Thrombosis-unexplained, Coombs-negative hemolytic anemia, 
Hemoglobinuria). This algorithm was developed by the Canadian PNH 
Network.

Fatigue is the most common non-specific symptom and it is often 
more severe than the degree of anemia. This is likely due to the 
effects of nitric oxide depletion. This patient fortunately did not suffer 
from a thrombotic event or from any major end organ damage as a  
result of the delay in diagnosis. Before effective therapy was available, 
35% of patients would die within 5 years, indicating that early diagnosis 
and treatment can prevent severe complications. Fortunately, this 
patient was diagnosed before major complications occurred, and 
was started on eculizumab. This patient’s life has improved since  
treatment initiation.

Discussion

PNH is a rare disorder which can have devastating complications if the diagnosis is delayed. As we’ve learned from this case study, patients 
may be misdiagnosed with anemia. PNH should be considered in the differential diagnosis of common clinical presentations such as 
unexplained anemia. The CATCH algorithm is a useful tool to remind hematologists of the high-risk patients who should be screened 
for PNH. With effective treatment now available, patients’ symptoms can be alleviated and quality of life can be restored. Best practice 
protocols to assist with the diagnosis, referral, and treatment of PNH will be considered in the final issue of Forum on Complement.

CONCLUSIONS

http://pnhnetwork.ca/patient-screening
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