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Introduction
Paroxysmal Nocturnal Haemoglobinuria (PNH) is a rare, 
chronic, haemolytic disease [1] caused by acquired somatic 
PIGA gene mutations in haematopoietic stem cells, which 
leads to uncontrolled complement activation and complement-
mediated haemolysis [2]. Clinical manifestations of PNH can 
include persistently low haemoglobin (Hb), haemoglobinuria, 
fatigue, need for red blood cell transfusions and smooth muscle 
dystonia, which can present as abdominal pain, back pain, 
dysphagia and erectile dysfunction [2]. These manifestations, 
particularly fatigue and the need for transfusions, can impact 
the Quality of Life (QoL) in people diagnosed with PNH [2].

People diagnosed with PNH typically receive a diagnosis 
between age 30 years-45 years [3], around the time of major life 
events such as starting or furthering careers, finding partners, 
and planning families [4-6]. Since 2007, the treatment landscape 
of PNH has evolved, with the approval of the first terminal 
complement C5 inhibitor [7], and C5 inhibitors have been 
demonstrated to improve outcomes for people diagnosed with 
PNH, including survival [8]. Despite these improvements for 
people who receive treatment with C5 inhibitors [2,9-11], 78%-
91% of patients may not achieve normal levels of Hb [12,13]. 
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Furthermore, a survey of 71 people diagnosed with PNH and 
receiving treatment with C5 inhibitors found that the burden of 
disease remains substantial and QoL is still negatively impacted 
[12]. The survey, which included participants treated with 
eculizumab in France, Germany and the UK, or with second-
generation C5 inhibitor ravulizumab in Germany, reported that 
work productivity was affected in 70% of participants who were 
employed, and impairment in their activities related to their 
disease was reported by 85% of all participants [12].

Research over the last decades has advanced the knowledge 
of the demographics of people diagnosed with PNH, and 
mechanisms and treatment of the disease [2,7,14,15], and many 
studies have also included patient-reported outcomes (PROs) 
as a measure of changes in QoL in response to therapy [9-
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12,16,17]. People diagnosed with PNH who were enrolled in 
the International PNH Registry, the largest cohort of people 
diagnosed with PNH studied to date (N=4439 in the overall 
study population [15]), reported considerable disease-related 
fatigue and impaired overall QoL at baseline as compared to 
scores reported for the general adult population, measured 
by the Functional Assessment of Chronic Illness Therapy 
(FACIT)-Fatigue and European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire Core 30 
(EORTC QLQ-C30) scores [14,15]. Fatigue is a major clinical 
symptom of PNH [2], and these two instruments can therefore 
provide valuable quantitative measures for physicians to 
monitor. However, both the FACIT-Fatigue instrument and 
the EORTC QLQ-C30 were originally developed to assess 
the QoL of cancer patients [18,19], who may differ in patient 
and disease characteristics and therefore these tools may not 
optimally describe the QoL of people diagnosed with PNH 
[20]. Furthermore, while PNH-specific QoL instruments are 
being developed to better describe the QoL of those living 
with this rare disease [3,20,21], PROs, particularly those not 
specific to PNH, only provide a snapshot of the lives of people 
diagnosed with PNH, and knowledge about their everyday 
challenges and experiences remains limited.

The aim of this qualitative study was to systematically 
investigate the lived experiences of people diagnosed with 
PNH, including those related to their condition and treatments, 
their ways of managing their disease, and their challenges. The 
ethnographic approach used in the study allows researchers to 
observe people’s behaviours in the context of their own lives 
and real-world settings as opposed to clinical settings, with the 
aim of understanding how they manage their daily lives, what 
they value, and what barriers there are to achieving their goals 
[22]. This methodology incorporates experiences within socio-
cultural contexts to produce a richer picture of what it means 
to live with PNH today [23].

Materials and Methods
Study design
The study was designed to be an in-depth, qualitative 
exploration of the lived experiences of people with PNH in 
Europe receiving treatment with eculizumab or ravulizumab. 
A mixed methods approach of ethnography, digital 
questionnaires, qualitative interviewing, mapping exercises 
and photographic interpretation was used.

In order to frame the study, provide important background 
knowledge about PNH, and develop a field guide, researchers 
conducted semi-structured interviews with three experts: A 
haematologist specialised in PNH, a psychologist specialised 
in rare chronic diseases, and a patient advocate. The insights 
obtained were used to develop the field guide, which was 
additionally reviewed by the UK patient organisation PNH 
Support. The field guide included instructions for conducting 
written exercises and an interview guide with predefined 
research thaemes and suggested interview questions (excerpt 
of field guide, (Figure S1)).

Seven researchers conducted field work using the field 
guide as a framework. While the field guide was structured 
according to a meaningful sequence of thaemes (past and 
present experiences with PNH and future outlook, daily life 

with and beyond PNH, social life and the impact of PNH, and 
experiences with PNH treatment), researchers were allowed 
to deviate from the structure to pursue emerging avenues of 
inquiry in the conversation, and to tailor their questions to the 
interview context and person being interviewed, as long as the 
totality of thaemes in the field guide was covered.

Ethics statement
The study followed the ethical standards outlined in the ICC/
ESOMAR International Code on Market, Opinion and Social 
Research and Data Analytics [24]. Participants signed GDPR-
compliant consent forms and all interviews were conducted 
by trained researchers. The study protocol and all research-
related documents were developed in accordance with the 
Declaration of Helsinki ethical principles for medical research. 
All participants electronically provided documentation of their 
informed consent as evidence of their agreement to voluntarily 
participate in the study. Informed consent forms stated 
the type of data collected, data privacy and anonymisation 
measures, withdrawal options, the possibility of publication 
of study results, and fair market value remuneration, which 
was established for each of the countries where the research 
was carried out. Additionally, participants agreed to the study 
sponsor’s adverse event reporting requirements.

Study population
Patient organisations were contacted and three agreed to 
support with the recruitment of people diagnosed with PNH 
(PNH Support in the UK; Asociación de Haemoglobinuria 
Paroxística Nocturna in Spain; HPN France-Aplasie Médullaire 
in France), by posting an advertisement on the organisation’s 
forum (France) or social media sites (UK), or by the president 
contacting members directly (Spain). The recruitment criteria 
(Table S1) aimed for a sample with a variety of C5 inhibitor 
treatments and demographics, including age and gender. 
Written informed consent was provided by all participants 
before study entry.

Data collection
Recruitment started on 8 September 2021, and finished on 
15 December 2021. Data were collected in the participant’s 
native language through a digital questionnaire, observation, 
semi-structured interviews, and written exercises. Prior to 
visiting the participant for observation and interviews, each 
participant was asked to complete a digital questionnaire "for 
3 to 5 days" to provide initial insights into their daily lives and 
lived experiences with PNH, and the impact of fatigue on their 
daily lives and activities (Figure S2).

Observation was conducted during 8-12 hours spent with 
the participant over 1-2 days, meeting thaem in their homes 
and accompanying thaem for daily activities. Researchers 
conducted observation in a sensitive and unobtrusive manner 
that allowed ample time for breaks or for concluding the day’s 
study activities when required.

Semi-structured interviews focused on the predefined research 
thaemes. Conversations with close family members or friends 
of the participant, as well as semi-structured interviews 
with specialist physicians and nurses treating people with 
PNH provided additional information and context to the 
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data provided by the participant. Photographs were taken to 
document aspects of the observation, and audio recordings of 
interactions were made to verify accuracy of data interpretation 
by the researchers, according to the terms specified in the 
informed consent form. Written exercises included mapping 
the participant’s journey from PNH diagnosis including 
symptoms, drawing a timeline of a normal day, and mapping 
their social and support networks.

Data analysis
Analysis was performed using a multi-grounded theory 
approach [25-29] (Figure 1), which involves the construction 
of theories through the collection and analysis of data in 
a systematic and iterative process. All available data were 
synthesised into analytical field notes according to a template 
that followed the research thaemes outlined in the fieldwork 
guidebook. Researchers then used cross-case analysis to 
analyse each case in comparison with the other cases collected 
to detect patterns evident across the empirical material. 
Clustering exercises were conducted wherein patterns 
were clustered, analysed and theorised upon. Finally, data 
mapping exercises (e.g. mapping of experienced symptoms of 
each respondent) were carried out in an iterative process to 
systematically categorize and validate findings.

Figure 1: Overview of analytical methods used

All available data from the questionnaires, observations, semi-
structured interviews and written exercises were synthesised 
in the researchers’ field notes. The researchers first used cross-
case analysis to detect larger patterns in the material, during 
which every case was analysed in comparison with the other 
cases collected. The researchers then conducted a clustering 
exercise, wherein patterns evident across empirical material 
were clustered, analysed and theorised upon in order to derive 
and record general thaemes in the data.

Symptoms and the level of their impact on QoL are based on the 
participant’s self-assessment in combination with qualitative 
evaluation by the researchers. Due to the qualitative nature of 
the data, no formal statistical testing was performed.

Results
Overview of key findings impacting the lives of people 
diagnosed with PNH.

In total, 27 participants were included in the study (Table 1). 
This study has provided unique insights into the ways that PNH 
disrupts the lives of people living with the disease beyond what 
has been captured previously using surveys and standardised 
PRO instruments. Among the 27 participants, four findings 
were derived from the data: The disruption of normality, the 
breadth of symptoms, the burden of treatment, and the need 

for additional support.

Table 1: Participant and treatment characteristics

Characteristic* N=27
Age range, years 18–80

Age group, years, n (%)
18–35 8 (30)
36–55 13 (48)

≥55 6 (22)
Female sex, n (%)

Treatment by country, n (%)
Eculizumab

France 11 (41)
Spain 7 (26)
UK 1 (4)

Ravulizumab
France 0 (0)
Spain 2 (7)
UK 6 (22)

Site of treatment by country, n (%)
Hospital 16 (59)
France 8 (30)
Spain 8 (30)
UK 0 (0)

Home 11 (41)
France 3 (11)
Spain 1 (4)
UK 7 (26)

*Percentages may not total 100 due to rounding.

Disruption of normality
For the participants, disruption of their “normal” lives 
began at the onset of symptoms. Before diagnosis, 52% 
(n=14) of participants struggled to identify if what they were 
experiencing was unusual. “The first time I felt really tired was 
when I was running with my cousin [...] I gradually felt too 
tired to run, it was not normal.” [Participant 16, France]. The 
path from perceiving that something is wrong to receiving a 
PNH diagnosis can be worrisome and lengthy. The majority of 
participants (67%; n=18) faced a challenging path to diagnosis, 
defined in this study by at least one of the following: Duration of 
diagnosis journey more than 1 year, seeing multiple healthcare 
professionals (HCPs), getting the wrong tests, hospitalisations, 
misdiagnoses, or having to seek help from HCPs in their 
personal network. While diagnosis did offer some clarity to 
the symptoms experienced, participants expressed that they 
were left with questions about the impact of a PNH diagnosis 
around three key areas: T vvheir ability to work, their family 
lives, and their daily activities.
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Work and career
For 89% (n=24) of participants, PNH has affected their ability 
to work at some point along their journey with PNH. Among 
these, 42% needed to reduce their working hours, 29% needed 
to change their job or career, 25% reported lowered productivity 
or performance, and 4% reported a complete cessation of work 
due to PNH (Figure 2).

Figure 2: Effect of PNH on work among affected participants 
(n=24)

Intimacy and parenthood
37% (n=10; n=5 male, n=5 female) of participants explicitly 
mentioned struggling with intimacy due to PNH. While for men 
this was primarily driven by PNH-related erectile dysfunction, 
the study revealed that fatigue and pain caused by PNH can 
also impact intimacy for women. Participants also expressed 
concern about how symptoms such as fatigue may impact their 
ability to be the parents they wanted to be. “Before [PNH], I 
dreamed of becoming a mother. It was my life’s biggest dream, 
and now I see it as something very complicated.” [Participant 
9, Spain]. “Daddy can be the fun daddy, but mummy is tired.” 
[Participant 27, UK].

Hobbies and activities
52% (n=14) of participants gave up hobbies or activities 
entirely due to PNH symptoms or treatment constraints, 
restricting their lifestyles and reducing their QoL. These 
challenges were sometimes made even more difficult due to the 
fact that reducing shared hobbies or activities also meant that 
participants’ families and friends were affected. “I make efforts 
because I understand that [my partner] also wants a normal life. 
Having a normal life would mean going abroad without thinking 
about the dates, doing more things after work.” [Participant 16, 
France].

Breadth of symptoms
Despite treatment, the study found that the QoL of participants 
was still impacted by PNH symptoms, with 67% (n=18) 
reporting that their symptoms have had high or medium impact 
on their lives (Figure 3). Fatigue represented a significant 
symptom, with 81% (n=22) of participants experiencing fatigue 
despite treatment. Debilitating fatigue, defined herein as a level 
of fatigue that forced the participant to change their plans for 
the day, was experienced by 59% (n=16), and for 22% (n=6), 
this debilitating fatigue was experienced weekly (Figure 4). 
Multiple participants reported days when they would suddenly 
feel overwhelmed by fatigue, some of whom associated this 

with their treatment cycle. Fatigue would increase noticeably 
typically 1 day-3 days before the next infusion of eculizumab, 
and about 2 weeks before the next infusion of ravulizumab. 
Due to these fluctuations in symptoms experienced between 
treatments, 26% (n=7) of participants described arranging their 
schedules around their expected symptom burden, resulting 
in both personal and professional sacrifices. In addition to 
fatigue, symptoms such as headache and shortness of breath 
also remained unresolved. Some participants found ways 
to adapt to their symptoms, for example moving important 
kitchen utensils to the lowest kitchen cabinets to avoid exertion, 
while for others, daily activities such as commuting to their 
workplace became challenges. “Our office is on the 3rd floor […] 
Before, I would just open the door and go in, now, I have to take 
five minutes to catch my breath, feel ready again, and then open 
the door and go in […] For other people, it’s just a few steps, but 
for me, it’s the Eiffel Tower.” [Participant 15, France]. Beyond 
physical symptoms that are typically associated with PNH such 
as fatigue, shortness of breath and headache [30], participants 
reported multiple physical, psychological and cognitive 
symptoms that they associated with their disease. Nearly half 
of the participants (48%, n=13) mentioned that they struggled 
to get their HCPs to recognize these additional symptoms as 
being related to PNH (Table 2). This includes psychological 
symptoms, such as irritability and depression, and cognitive 
symptoms, such as brain fog, difficulty remembering and 
focusing. “You tell [the clinic] or whatever doctor’s office, and 
all they’ll say is, ‘Well, that’s not classic PNH. That’s not the signs 
and symptoms of it.’ […] It feels as if a patient who lives through 
it each day doesn’t know what they’re on about.” [Participant 27, 
UK]. 74% (n=20) said that they had experienced psychological 
and/or cognitive challenges that they associated with PNH, 
and 56% (n=15) expressed that not enough attention is given 
to these symptoms by HCPs. “My fish tank now, it’s completely 
grotty, and you can’t quite see what’s going on in there-that’s 
exactly like my brain [when I have brain fog].”

Table 2: Spontaneously mentioned symptoms experienced by 
participants while on treatment

Patient-reported symptoms N=27
Typical physical symptoms associated with PNH, n (%)

Fatigue 22 (81)
Shortness of breath 20 (74)

Headache 8 (30)
Dark urine 8 (30)

Abdominal pain 7 (26)
Chest pain 1 (4)

Difficulty swallowing 1 (4)
Erectile dysfunction 1 (4)

Yellow eyes 1 (4)
Additional symptoms, n (%)

Physical symptoms
Achy muscles 9 (33)

Chills and sensitivity to 
temperature 6 (22)
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Sensitivity to sounds and 
lights 5 (19)

Bloated stomach 4 (15)
Joint pain 4 (15)

Muscle cramps 4 (15)
Amplified heart beating 

sound 3 (11)

Blue fingers/poor blood 
circulation in extremities 2 (7)

Blurred vision 1 (4)
Diarrhoea 1 (4)

Fever 1 (4)
Kidney pain 1 (4)

Lack of appetite 1 (4)
Nausea 1 (4)

Occasional rash 1 (4)
Pain in sole of foot 1 (4)

Shaking body 1 (4)
Psychological symptoms

Depression 6 (22)
Anxiety 5 (19)

Irritability 4 (15)
Cognitive symptoms, n (%)

Brain fog 6 (22)
Difficulty remembering 3 (11)

Confusion 2 (7)
Difficulty focusing 2 (7)

[Participant 27, UK. Furthermore, 15% (n=4) reported that the 
psychological and cognitive symptoms of PNH were even more 
significant than the physical symptoms, including fatigue, 
highlighting this as an important group of symptoms for HCPs 
treating patients with PNH to be aware of. “I have mood swings. 
I am less patient, less tolerant, and less able to keep it to myself 
when it is necessary or to communicate properly […] Physical 
symptoms are easier to manage.” [Participant 10, France].

Figure 3: Impact of symptoms on QoL while receiving C5 
inhibitor treatment

Figure 4: Frequency of “debilitating” fatigue while receiving 
C5 inhibitor treatment

Burden of treatment
There are additional burdens associated with treatment due 
to logistics and how participants must change their routines 
to accommodate treatment. Though all participants were 
receiving professional administration of C5 inhibitor treatment, 
the location at which the treatment is administered, whether at 
home or in the hospital-which depends predominantly on the 
healthcare system rather than drug type or patient preference-
was a significant factor for understanding the participant’s 
perception of treatment and the burden they experienced. 
Logistical burdens were specifically experienced among 
participants receiving treatment in the hospital. Among the 52% 
(n=14) of participants who received eculizumab in a hospital 
setting every two weeks, 79% (n=11/14) encountered challenges 
with hospital treatment. These challenges included long travel 
times to the hospital, long waiting times, and the emotional 
toll of the process of receiving treatment in the hospital, which 
also made full-time work difficult for many participants. 
Professional administration of C5 inhibitor treatment at home 
was a comparatively more positive experience than hospital 
treatment among all participants; overall, 52% (n=14) held 
a positive view of home treatment though only 41% (n=11) 
of participants received treatment at home. However, 63% 
(n=7/11) of those receiving home treatment encountered 
difficulties, including difficulty organising home treatment 
and nurse quality variances. Furthermore, restrictions on 
travel due to the dosing frequency of C5 inhibitor treatment, 
especially eculizumab, left some participants feeling a sense of 
limited life opportunities.“Without PNH, I could maybe have 
gotten jobs outside of Europe and go on long trips. I’ve had to 
forget about long trips for a long time.” [Participant 12, France].

Need for additional support
Among the participants, multiple resources for support were 
available to thaem, including HCPs, family and friends, and 
patient organisations. However, 67% (n=18) of participants 
expressed needing support beyond what they were currently 
receiving, and many expressed that their own support 
networks were incomplete and sub-optimal. In several 
instances, they tried to fill in these gaps through their own 
means, for example, seeking out mental health support to 
cope with the psychological burden of PNH. The gratitude felt 
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by participants towards PNH specialists after a complicated 
road to diagnosis held thaem back from asking for more time, 
information, and support from their time-pressed specialists. 
This hesitance to ask for more from specialists was despite 
experiences among participants that their specialists provided 
insufficient information about the disease and treatment, and 
that consultations did not cover the impact of PNH on broader 
life domains. For all participants, family and friends were the 
primary source of support, providing emotional care as well as 
practical help, such as seeking out resources about PNH and 
attending medical appointments. However, both participants 
and their families expressed that it can be challenging for 
those close to the participants to understand a rare disease 
like PNH, and the experience of living with it. For example, 
it can be emotionally burdensome for people with PNH to 
explain social absences, or lack of participation, to family 
and friends due to invisible symptoms like fatigue, which can 
cause thaem to become withdrawn and experience an even 
greater emotional burden due to their disease. “Friends stop 
calling after trying a few times, they see you’re always tired. They 
think you’re being lazy or not making an effort.” [Participant 3, 
Spain]. Patient organisations were also an integral part of the 
support network, providing a sense of belonging and solidarity 
with others who are also living with PNH, the opportunity to 
compare their experiences with others, and a source of learning. 
“When members shared stories about their lives with PNH, it 
was great to realise that others were going through the same 
experiences I was going through.” [Participant 1, Spain]. 67% 
(n=18) of participants were actively involved in their country’s 
respective patient organisation, defined as attending events, 
connecting with other people diagnosed with PNH, and/or 
regularly posting, or being aware of, news in the organisations’ 
social media groups.

Discussion
The in-depth approach of the study provided detailed 
information about the lived experiences of people diagnosed 
with PNH, their goals, their challenges, and the impact on their 
families and social circles. Previous results from studies such 
as the International PNH Registry [14], a web-based survey 
of people diagnosed with PNH in France, Germany and the 
UK [12], and interviews with people diagnosed with PNH to 
develop a PNH-specific PRO instrument [20] have provided 
insights into some of the issues that impact the daily lives and 
QoL of people diagnosed with PNH in Europe. Consistent 
with the current study, these previous studies have shown 
that people diagnosed with PNH often have a complicated 
journey from onset of symptoms to diagnosis, with a median 
time to diagnosis of 14 months [20]; that PNH may be a reason 
for not working, working reduced hours, or having reduced 
productivity at work [12,14]; that PNH contributes to normal 
daily activity impairment [12]; and that people diagnosed with 
PNH can experience a wide range of symptoms associated 
with their disease, with fatigue being the most frequently 
reported symptom [12,14]. However, this study highlights that 
people diagnosed with PNH often experience a number of 
symptoms beyond those that are typically associated with the 
disease in the literature. Some of these additional symptoms, 
such as brain fog and difficulty focusing, have been previously 
reported [12] or are consistent with side effects observed from 
treatment with complement C5 inhibitors, such as depression, 

anxiety and chills [31,32]. Nevertheless, a proportion of 
participants felt that this important category of symptoms was 
not recognised by their HCPs. Some participants reported 
that these additional symptoms have a greater impact on 
their QoL than fatigue. As such, it is important that HCPs 
recognise this group of additional disease and treatment-
related symptoms that may impact their patients’ lives and 
recognise when referrals to other specialists are needed to 
support the needs of their patients. Further research into 
these symptoms, and their connection to PNH, is warranted 
to provide greater understanding and visibility to symptoms 
that may be overlooked. Participants also reported that the 
logistical aspects of treatment have an impact on their lives. 
The frequency of infusions may limit personal or professional 
travel and the return of symptoms before the next infusion 
may require adjustments in personal or professional plans. In-
hospital treatment is associated with long travel and waiting 
times, and a high emotional toll, while at-home treatment 
with complement C5 inhibitors brings the burden of seeing 
one’s home turned into a medical space, with varying quality 
of home healthcare. This study also provides insight into the 
various people and groups that form the support network of 
people diagnosed with PNH. Many participants had support 
not only from their PNH specialist HCPs, but also from family 
and friends, as well as patient organisations. However, many 
participants still felt that they lacked support and information 
on their disease and treatment options, and they felt a high 
emotional burden of living with a disease that has invisible 
symptoms such as fatigue. Overall, this study highlights some 
substantial challenges of people diagnosed with PNH receiving 
C5 inhibitors, underlining the need for new therapies. Another  
approved treatment option is pegcetacoplan, a proximal 
complement C3 inhibitor, [16,17,33], which provides a broader 
control of haemolysis compared to terminal C5 inhibitors [34], 
as well as improving the QoL of people diagnosed with PNH 
[17,35]. Emerging therapies targeting other pathways (factor 
B inhibitor iptacopan [36] and factor D inhibitor danicopan 
[37]) are currently in development. Some limitations of the 
study include the methods used to select the participants, the 
limited time (8 hours-12 hours) for observation, potential bias 
from the presence of researchers, and the lack of participation 
from European countries where a PNH patient organisation 
has not been established. Additionally, only patients receiving 
treatment with C5 inhibitors were included. Therefore, no 
data was collected in countries where the treatments are not 
available. Conclusions about people diagnosed with PNH 
broadly in Europe, and about differences between the countries 
represented here, are limited by the low number of participants 
recruited per country. It is also important to note the potential 
of selection bias in the recruitment approach in Spain, and the 
self-selection bias in the volunteer-based recruitment approach 
in France and the UK.

Conclusion
This study has provided more in-depth information on the 
burden of symptoms and treatment experienced by people 
diagnosed with PNH, and their need for additional education 
and support. Symptoms extend well beyond those typically 
associated with PNH, which may have a greater impact than 
currently acknowledged. Research into these expanded 
symptoms may provide new insights into the clinical 
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manifestations of PNH and the unmet needs for people 
diagnosed with PNH. Finally, when discussing treatment 
options with patients, HCPs may consider the following, where 
possible, to best support their patients with PNH: Patient’s 
preference regarding treatment logistics (frequency and 
location of treatment), the availability of additional support or 
educational materials for patients and their support networks, 
awareness of symptoms, and assessment of a patient’s goals for 
treatment.
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