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Welcome to the first issue of Forum on Complement: Case Series  
exploring practice patterns in Canada relating to the diagnosis and 
management of the rare hematological disorder, paroxysmal nocturnal 
hemoglobinuria (PNH). 

PNH is an ultra-rare, and under-recognized complement-mediated 
disease. Despite its rarity this disease warrants our attention because 
without adequate management, PNH kills (5-year mortality rate of 
35%).

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 will include a case study highlighting 
and providing additional context to these challenges. These cases will 
be provided by leading Canadian Hematology specialists who have 
experience managing PNH patients. 

We are pleased to have Drs. Christopher Patriquin and Kevin Kuo 
(University Health Network, Toronto) provide the content contained  
in this issue. 

Case Study:  
A Missed 
Opportunity

Welcome!

Introduction

In 2007, a 45-year-old woman presented to her local Urgent Care 
with new, acute abdominal and flank pain. Her past medical history 
was relatively unremarkable, without any prior history of malignant, 
connective-tissue or hematologic diseases. She does not drink 
alcohol or smoke. There is no family history of thromboembolism 
(TE), blood disorders, or malignancy. She is a homemaker and has 
one son who is in his early twenties.

Laboratory investigations included a CBC with Hb 125, MCV 86.0, Plt 
261, WBC 5.3, ANC 3.2, and an unremarkable differential. A blood 
film showed non-specific changes. Her aPTT was 34.0, INR was 1.1, 
D-Dimer was elevated at 1,600. Other investigations included serum 
creatinine of 54, AST, ALT, ALP, were all within normal limits, and the 
LDH was 196 (upper limit of normal [ULN] 220).

During her assessment an abdominal ultrasound with Dopplers 
was performed and identified a right-sided renal vein thrombosis 
which appeared to extend to the inferior vena cava. She was 
subsequently started on therapeutic low-molecular-weight heparin 
and transitioned to warfarin. 

Given the unusual presentation and site of thrombosis, a 
thrombophilia work-up was performed. The patient was negative 
for factor V-Leiden and prothrombin gene mutations, lupus 
anticoagulant and antiphospholipid antibodies. She was given a 
diagnosis of unprovoked TE and after a discussion regarding the 
benefits and risks of long-term anticoagulation with unprovoked 
thrombosis she decided to stay on warfarin for 6 months.

In 2011, she presented with progressive fatigue, pallor, recurrent 
abdominal pain and intermittent dark urine to her GP. Investigations 
noted that she was now pancytopenic (Hb 91, Plt 57, WBC 2.3 and 
ANC 0.97) and a repeat US noted a new portal vein thrombus. She 
was referred urgently to hematology and found to have active 
hemolysis with an LD of 490 and a negative Coombs test. The 
pancytopenia, hemolysis and unusual recurrent thrombosis led to 
an investigation for paroxysmal nocturnal hemoglobinuria. Flow 
cytometry did indeed identify a 17% monocyte, 6% granulocyte 
clone and her GPI-deficient erythrocytes were measured at 4.6%. 

She was subsequently restarted on therapeutic anticoagulation and 
eculizumab was commenced two weeks later after meningococcal 
vaccinations. Her most recent counts show improved counts (Hb 116, 
Plt 99, WBC 3.1), LDH 237, and no further thrombotic events.

Hemolysis is the central, constant feature of PNH that significantly 
contributes to the progression and diverse range of symptoms 
throughout the course of their disease. Prominent symptoms of PNH 
include:

• hemoglobinuria
• severe abdominal pain
• severe headaches
• dysphagia
• dyspnea
• back pain
• fatigue/weakness
• erectile dysfunction
• confusion

Patients often suffer from a poor quality of life from these symptoms 
and are at risk for life threatening complications, such as kidney disease. 
Definitive diagnosis of PNH is done by high sensitivity peripheral blood 
flow cytometry testing which detects the absence of GPI-anchors and 
their associated molecules.

Due to the wide spectrum of symptoms associated with PNH and 
their heterogeneity with other hematologic disorders, it is not unusual 
for months or even years to pass before the correct diagnosis is 
established. 
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This case demonstrates several important features of PNH and  
its diagnosis. 

First, otherwise unexplained TE can be the heralding event in PNH 
and does not always present in concert with the other two features 
of the classic triad (i.e. intravascular hemolysis & marrow failure). 
Of note, approximately 20-30% of patients receive a PNH diagnosis 
specifically after an unexplained or unusual site TE, such as visceral or 
CNS thrombosis.i,ii

Second, though there appears to be an increased risk of TE with  
GPI-deficient clones,iii,iv patients with smaller clones are still at risk.v 
Prompt recognition and proper treatment of PNH-related TE is crucial. 

Approximately 30-45% of PNH patients develop TEs during their 
disease, and it remains a major cause and independent predictor 
of death;vi,vii prior to anti-complement therapy, mortality ranged  
from 40-70%.viii In addition, observational data demonstrate that 
anticoagulation alone is insufficient.ix   Development of TE necessitates 
both therapeutic anticoagulation and initiation of eculizumab to 
address the underlying uncontrolled complement activity. 

Eculizumab can be started right away if accessible and 
deemed necessary given the specific clinical context, with the 
proviso that prophylactic antibiotics are used while awaiting  
meningococcal vaccinations. 

When appropriate, testing for PNH in the context of a thrombophilia 
work-up should be considered. One should consider testing, for 
example, in patients with unprovoked unusual site thrombosis (e.g. 
CNS, portal vein), thrombosis despite therapeutic anticoagulation, 
in younger patients, or in cases with concomitant laboratory 
abnormalities (e.g. cytopenias, DAT-negative hemolysis). Identifying 
PNH as the underlying provoking factor can alter management, as 
it is an opportunity to specifically target and eliminate or at least 
significantly attenuate the risk factor. 

People suffering from PNH need to be diagnosed quickly to receive 
appropriate treatment. As we’ve learned from this case study, misdiagnosis 
can easily occur given the wide range of symptoms associated with PNH. 
Other issues such as late referrals, late diagnosis, etc., can affect the life 
span and quality of life for patients, and will be investigated in subsequent 
issues of the Forum on Complement. 

Diagnostic & Treatment Considerations

Concluding Remarks

References:

In addition to otherwise unexplained TE, other findings such as marrow 
failure, intravascular hemolysis, and hemoglobinuria should prompt 
one to test for PNH if another clear cause is not readily available. 

The actual diagnostic assay for detecting GPI-deficient cells is relatively 
straightforward and highly sensitive,x and identifying PNH becomes 
relevant (or important) because a specific treatment is available. 
However, one must first think of PNH as a diagnostic possibility; if one 
doesn’t think of it, one won’t look for it. PROMPT RECOGNITION AND PROPER  

TREATMENT OF PNH-RELATED TE IS CRUCIAL.

ECULIZUMAB CAN BE STARTED RIGHT  
AWAY IF ACCESSIBLE.

WHEN APPROPRIATE,  TESTING FOR PNH IN THE  
CONTEXT OF A THROMBOPHILIA WORK-UP SHOULD  
BE CONSIDERED.

ONE MUST FIRST THINK OF PNH AS A DIAGNOSTIC 
POSSIBILITY;  IF  ONE DOESN’T THINK OF IT,  ONE 
WON’T LOOK FOR IT. 

 i Hill A et al, 2013
 ii Meppiel E et al, 2015
 iii Hall C et al 2003
 iv Schrezenmeier H et al 2014
 v Lee JW et al, 2013

 vi Hill A et l, 2013
 vii Jang JH et al., 2016
 viii Peter Hillman et al., 1995
 ix Hoekstra J et al, 2009
 x Sutherland DR et al, 2015
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