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O Erythropoietic protoporphyria (EPP) and < Sample Characteristics Figure 1. Patient Experience of the Triggers, Symptoms, and Impacts of Adverse Reactions to Light Figure 2. Participant Feedback on the Impact of EPP/XLP and the Anticipated Benefits of Additional Light % Overall Impact of Living With EPP or XLP
X-linked protoporphyria (XLP) are rare genetic Tolerance Times With Treatment : 1 i 1 -to- i i 1
fisorders of the heme biosynthetic pathway 0 The interview sample included 8 individuals with EPP/XLP (4 US, 4 UK; Table 1) and 4 expert a 5etween rre]ai‘n:ms‘, the |:pact of living with EPP or XLP day-to-day centers on the need to limit exposure to light to avoid
that result in accumulation of protoporphyrin advisors (2 US, 2 UK), including 2 clinicians with expertise in EPP/XLP and 2 representatives Time to onset of prodrome PRODROME FULL PHOTOTOXIC Anticipated benefit of treatment aving a phototoxic reaction.
in the blood, erythrocytes, and tissues.! from poryphyria patient organizations. follogvinfg exposure to art]rigger Progression from prodrome to full phototoxic REACTION . Amount of time the U The fear and anxiety of having a phototoxic reaction, the need to be constantly aware of their environment, and the
, , . can be from minutes to hours reaction depends on influencing factors and Intensity of the full phototoxic reaction 90 » Greater opportunity to enjoy a life outside i i ; ide- i i i it
' . - . . . . depending on influencing factors whether th individual is able to remove experienced varies across individuals and can 4 min o (e, have a meal outdoors, outdoor events, go to the beach) person is able to be frequent need to take evasive action have wide-reaching effects on all aspects of life and severely curtail opportunities to
Table 1. Ch teristics of Int Parti ts With EPP or XLP
O The photodynamic protoporphyrin molecules ap'é _. LNaracteristics ot Intérview rarticipants i or themselves from the trigger depend on the extent of exposure and D h friend h lunch exposed to light participate in normal everyday activities that require going outside
bsorb light radiati Iting in painful - US EPP/XLP UKEPP/XLP | Total EPP/XLP influencing factors Dl " “cties wih Tends 6.3, VS, aving lunch) before experiencing
absorb light radiation, resulting in painfu Sample Characteristic V - Traveling longer distances is more possible symptoms O Key reported impacts included restricted participation in outdoor activities, impaired relationships, social isolation/
phototoxicity upon exposure to sunlight, as Sample (n = 4) Sample (n = 4) Sample (N = 8) FACTORS INFLUENCING R - Increased confidence and more freedom to do what want to do without worry/fear 'yhd P | dpd i hol .p | Tl bei d | health r P PS,
well as some types of artificial |ight.1'2 EPP/XLP diagnosis, n (%) XLP 1(25.0) 1(25.0) 2 (25.0) SENSITIVITY TO TRIGGERS PRODROME REACTION « Greater sense of having life back and being more normal witharawal, an etriments to psychological well-being and mental health (Figure 2).
« Genetic mutation « Time of year . o .
Q EPP and XLP are primarily managed by Gender, n (%) female 2 (50.0) 2 (50.0) 4 (50.0) . Weather conditions . Cumulative exposure Symptoms +55 m i n - Fewer planning and self-protection measures needed +»* Anticipated Benefits of Treatment
avoidance of sunlight and wearing sun- Age in years, mean (range) 42.0 (26-52) 35.5 (24-45) 38.8 (24-52) - Geographical location/climate - ichhingling/stinging i N T R el - e - Candomore outdoortasks (e, walkto the shops, run errands) - O Participants provided feedback on the anticipated benefits of a hypothetical treatment that would provide 30, 55, and
. . . « Feeling of warmth/burnin « Increasing burning sensation « Intense burnin of light exposure? - Greater opportunity to engage in outdoor activities (e.g., take the children to the park) . . . . . .
protective clothing, which leads to decreased . . p 9 9 —— . 9 P 90 minutes of additional light re time befor riencing symptom
2 activity and ’ derable d i Ethnicity, n (%) White 4 (100.0) 4 (100.0) 8 (100.0) TRIGGER 9 - Redness « Swelling . Blistering/crusting . Spend more time outside (e.g., sit in the garden) Inutes of addiional light exposure ime before experiencing symptoms.
social activity and considerable decrements in L’ ] pr— . ime with fri iable: isolati : . o\ . . . i . I
: : y3,4 Age at EPP/XLP diagnosis, mean EXPOSURE ) Direct from the sin .~ «Increased photosensitivity - Sensitivity to light - Sensitivity to touch/heat Able to spend more time with friends and be more sociable; reduced isolation Q Key potential benefits of additional light tolerance included increased freedom to participate in normal everyday activities;
quality of life. 11.0 (3-22 8.8 (0.8-18 9.9 (0.8-22 L o : « Reduced fear about reactions i : . . .
Tiredness/fatigue
(range) _— Reflected or scattered . - 3 greater opportunities for life experiences; and reduced anxiety (Figure 2).
. y } Artificial lights by clouds - v .
Age at first EPP/XLP symptoms, (indoor fluorescent/LED) . e - Everyday outdoor tasks are easier (e.g., getting groceries, dog walking) O Illustrative quotes from interview participants on the impact of EPP/XLP and the anticipated benefits of treatment are
2.9 (0.5-6.5) 3.3(0.8-8.0) 3.1 (0.5-8.0) Quality-of-life impact +30 min o | 1es, dogwa q particip p p
mean (range) - e - Short activities are possible (e.g., short walk, play outside with children) .
Reflected or scattered »  + Activities are interrupted . Stay indoors at h - Stay atreMCl Il e e . . . o presented in Table 4.
Ob H ﬁ Minutes in day||ght to first symptom } by the atmosphere Z% . Li;li\:ls;;sh?brietsmeveer:;gaj/ activities . U::b:e %o;ZZnyo:gﬁal activities . N:ﬁ:tivi::z:plgszib?; (?:ge., rreZiJTng,TV) of Ilght exposurea - Traveling short distances to plz'a\ces IS easier o )
vpjéctive " | 9.8(1.0-22.7) 16.0 (1.5-30.0) 12.9 (1.0-30.0) g (eg.shopping + Unable to go to workdifficulty concentrating -« Unable to work » Unexpected delays when outside are less anxiety inducing Table 4. Representative Statements From Interview Participants on the Impact of EPP and XLP and the Anticipated
mean (range) <=« Work performance affected - Difficultly cooking/doing dishes - Difficulty dressing/showering Benefits of Treatment
H . . : 0 —_—— diately withdraw fi « Al pl di i led N with friends/famil .
O The objective of the interviews was to Current/past treatment, n (%) - gaerngs Nosoctiepassble | Comot bt to be touchedor Impact of EPP/XLP without treatment: Aspect of EPP/XLP | Representative Statements
explore the patient experience of I|V|ng with Antihistamines 0 (O) 2 (500) 2 (25_0) Al -%Tj?:igzgltaglstoavmd being « Unable to do any activities with children hugged by anyone Up to 30 minutes of Iig ht exposureb
EPP or XLP and views on potential benefits of eflected or o — : Impact of EPP/XLP | “I wear gloves as much as | can, but... obviously you look a bit strange... | am conscious of it. It’s horrible to do
favi Beta-carotene 2 (50.0) 3 (75.0) 5(62.5) by materials . & * Difficulty sleeping * Unable to sleep - Extensive trigger avoidance behavior: avoid, limit, ration, and/or plan - Missed social interactions and time with friends and family because it doesn’t look normal.” [Patient with EPP]
treatment outcomes as part of a vignette Dersimelagon? 1 (25.0) 0 (0) 1(12.5) ’ Electronic devices -+~ . > o - Anxiety/fear - Frustration/anger « Traumatized activities according to the weather conditions; self-protection measures - Lack of understanding and tensions in relationships; , )
health-utility estimation study to quantify the g . ; AR £ - Frustration/annoyance « Upset/emotional (e.g., stay in the shade, wear protective clothing, special sun cream, difficulty making and maintaining friendships and personal ...but when the sun would change or the weather would change, I'd have to go in the house and watch all my
quality-of-life impact of EPP and XLP. Phototherapy 1 (25.0) 3 (75.0) 4 (50.0) > i G e E wl’:;;’gefgst""”a' :'ési'lf:tw” tinted windows) relationships friends and family having a party without me in the backyard. I'd be in my bedroom with the shades drawn... It’s
by ground or water - Traveling to places and everyday outdoor tasks (e.g., going to the shops, . Limited life choices and opportunities very sad, very lonely when stuff like that happens.” [Patient with EPP]
Afamelanotide® 2 (50.0) 1(25.0) 3(37.5) V dening, taking children to school, walking the d difficult - inati ve. i
Time to resolution varies across individuals and the intensity of the reaction gorciening, ‘aing chEren o schiool, Waldng e .Og) are et (€.g., holiday desm?a.t'ons’ place to live, ’?b/career) i i “I get very frustrated that | can’t do the things that most people would consider to be normal. | get times where
Long-term health impacts related to EPP/XLP, n (%) - Participation in outdoor activities (e.g., walks, picnics, barbeques, . Constant state of vigilance and worry/anxiety about having a phototoxic Vm literallv in floods of b | can’ dd hing” [Pati th EPP
TRIGGER AVOIDANCE exercising) and events (e.q., weddings, festivals) are limited or impossible  reaction; fecling different, embarrassed, self-conscious, isolated, lonely it R [ i GEeks 6 2e17s [oRasss | G2 e & B €© SeinEiiiig,:” | [Friasms vl EFF
MethOdS Skin-related issues 1(25.0) 2 (50.0) 3(37.5) i s it - Take protective measures - § R . daySRecovery - dosormore “...s0 it’s definitely affected my life choices as far as, like, where | want to live geographically, as far as, like, who |
Anemia 2 (50-0) 3 (75-0) 4 (62-5) : :i?ennﬁ]Ut/Sri?eh?tci::]\gties ol (aen.g.,suwnesi:géﬁtic;;v:ﬂ:;h|ng n; . Relief + Extreme exhaustion 2 Participants with EPP/XLP considered the time as additional to their current (or before treatment) light tolerance time; expert advisors considered hang out with and what they do...” [Patient with EPP]
d Qualitative interviews were conducted via Vitamin D deﬁciency 3 (75 O) 3 (75 O) 6 (75 0) Do notittegnd/cancel outside windows, stay }n the shade) g % « Increased anxiety/awareness of exposure -Scarehd/fearful about having the time as additional to approximately 20 minutes. Anticipated benefit | Additional 30 minutes
. . : : : ° 4 . rained/tir t ti _ . . . . . . .
web conference in the United States (US) and T e 1(25.0) 0(0) 1 (12.5) activities on clear, sunny days 2 Feel drained/tired anomerreacion bIjaar:;nggnrtjimstgzgeL% reported light tolerance times (amount of time able to be exposed to light before experiencing symptoms) of between of treatment (i.e., | “I'm constantly kind of running from place to place and it would just give me that extra buffer, that extra time
United Kingdom (UK) with adults with EPP or : : ' additional daylight |that|wouldn’t have to worry about anything.” [Patient with XLP]
XLP recruited from patient organizations and Liver damage or failure 0 (0) 2 (50.0) 2 (25.0) . . N . . _ exposure without | Additional 55 minutes
with clinical and patient experts. Mood or anxiety disorders 1(25.0) 0 (0) 1(12.5) Table 2. Representative Statements From Interview Participants on the Triggers, Symptoms, and Impacts of Adverse Reactions to Light Full Phototoxic Reactions symptoms) “Just the ability to be able to go and do basic things—you know, go to the shops without having to worry about
. . . s a . . . having a reaction, maybe saying to the kids, ‘Let’s go and have an hour in the park.”” [Patient with EPP] “
O The interviews were conducted according to a »Investigational treatment in clinical trials for EPP and XLP. Aspect of Rebresentative Statements O Phototoxic reactions were described as debilitating and, for some, traumatic events, characterized by feelings of _ g_ y - ying _ g P _ [ . _ ]
. . ) ) ) e EPP/XLP P : . - : . o . | think it would have definitely helped my anxiety, that constant fear and always being in protection mode. It
semistructured interview guide and were Food and Drug Administration approved for the treatment of EPP only. intense burning and excruciating relentless pain that cannot be relieved by painkillers (Table 3 and Figure 1). ould have helped that a lot.” [Patient with EPP]
Wou \' g Wi
audio recorded and transcribed. . ) ] “...for someone with EPP, it’s a reaction, it’s triggering a reaction in their blood, which is linked to a tissue. So that chemical reaction, so O A full phototoxic reaction was reported to last on average 2 to 7 days, during which time patients typically TG i
o . +* EPP and XLP Phototoxic Reactions most typically, it is sunlight that impacts someone. For some people, a smaller percentage of the population, it is artificial lighting, but stay at home, often in a darkened room “ Id ust feel | I'd be able to do what Ise d th Out havin to think about it lan it”
Q Participants were asked to describe the O The patient experience of triggers. symptoms. and impacts of adverse reactions to light is Reaction the difference is that once you have a reaction from sunlight, artificial lighting exacerbates it.” [Expert Advisor] ! ' [P\Atl'iout Jlf:h )?fp]more normal. e able to do what everyone else does without having to think about it or plan It.
i Vi i ’ ) . . . . . . . . - . n
experience of living with EPP or XLP day-to- ill tp ted i F-p 1 ° me P © triggers “Yeah, so it depends on a lot of different factors. It depends on the weather. It depends on where you're located at if you're in O Participants described a total cessation of normal life during the reaction due to the debilitating nature of the ) e L : : ”
day, as well as the triggers, symptoms, and fustratedin Figure L. the southern hemisphere or the northern hemisphere. It depends upon if it’s hot outside, if it's colder outside, if there’s wind, if reaction itself and the need to avoid any further light exposure until complete resolution. I'DCC?UId h?"ﬁ ssge e (@i el euitte;? Resiaes, viilen ) lone, B evele) nme el elearesees e sy el s
impact of having adverse reactions to light, O lllustrative quotes from interview participants are presented in Table 2. there’s no wind. There’s a lot of different factors that play into it.” [Patient with EPP] : : : : I . [Patient with EPP]
from initial prodromal symptoms to a full O Key reported impacts included being unable to conduct any usual daily activities, go to work, socialize, or do
ohototoxic reaction Triggers of Phototoxic Reactions ”§o t'he prog.ression of'a reaction for EPP or XLP, the first thipg that someone would feel upon exposure is a stin.ging, burning, . any activities with family and friends, either inside or outside, as well as difficulties sleeping.
: _ o o _ Prodromal tingling, itching sensation, and those are the words that typically characterize the prodrome at the outset of this.” [Expert Advisor] . o . ‘ . _ o
Q Partici | ked i Q Interview participants reported a range of natural and artificial sources of light that could O Following recovery, participants reported feeling emotionally and physically drained and being in a C I .
articipants were also asked to provide trigger or exacerbate a phototoxic reaction: direct sunlight (n = 12), reflected or scattered symptoms el mavllnny s (Dbl siel Tl sz youfles et ansl yeule et bell neld oF semed fiiy, 2ne dne Tl sl ees o 2 heightened state of anxiety and hypervigilance Ltonciusions
feedback on the anticipated benefits of i ~ . i L e like, okay, you’ve got to get indoors, stops the game, whatever. You’re constantly on alert.” [Patient with XLP] g Y ypervig '
taking a hypothetical treatment that would light (e.g., surfaces, water, clouds) (n = 12), light through windows (n = 8), artificial lighting Table 3. Reported Symptoms of a Full Phototoxic Reaction 0 The interviews provided key insights into the patient experience of living with EPP or XLP.
. . (e.g., fluorescent, LED) (n = 7), and electronic devices (e.g., computers, tablets, “Excruciating burning oil, fire pain that is relentless.” [Patient with EPP]
allqw an additional 30, 55, anc! 90 mmutes smartphones, TVs) (n = 3) (Figure 1). Eﬂlclatotoxic o . - _ o . _ o Participants With EPP/XLP Expert Advisors O Phototoxic reactions are associated with debilitating, relentless, and excruciating symptoms that have a devasting
of light exposure before experiencing ’ eaction . it starts off W|th,almost like pins and ne'edles, like somebody has got tiny I|tt|§ pins z.;\pd they are just prlckln% you f';\II over, and then (n=8) (n = 4) impact on normal functioning.
prodromal symptoms. Participants with EPP/ O Direct sunlight was reported to be the most intense trigger; sensitivity to artificial lighting as it gets worse—it’s almost as if someone’s got a kettle, and they are pouring, like, boiling hot water over you.” [Patient with XLP] Burni 8 (100.0) 4 (1000}
L : . . . urnin , . ‘ — . . . .
XLP were asked to consider this time as (e.g., fluorescent or LED lighting) and electronic devices was more likely once a reaction Impact of Activities s Q For many, prodromal symptoms signaled the urgent need to move inside or seek shade to avoid an impending reaction.
additional to the amount of time they were had already started to occur. prodrome and | “It’s impossible to do anything. You just end up sat in a darkened room a lot of the time. You can’t even watch TV or look at your Pain 7(87.5) 4 (100.0) O Living with EPP or XLP day-to-day centers on the continual drive to avoid the pain and trauma of phototoxic reactions,
currently (or before treatment) able to be QO Environmental factors such as weather conditions, time of year, geographical location and phototoxic mobile phone even because the light from them is so painful.” [Patient with EPP] Sensitivity to touch 7 (87.5) 4 (100.0) with associated impacts on all aspects of quality of life.
exposed to light; expert advisors were asked : : ! ’ . reactions ' ' : i i o i N
POSE Eht; €Xp " climate, and amount of previous exposure were important factors that influenced the SeEl ey . . I iy o Swelling 5 (62.5) 4 (100.0) 0O Treatments that result in modest increases in light-exposure tolerance have the potential to substantially improve
to consider this time as additional to an frequency. severitv. and onset of symotoms ... we couldn’t plan for days out, that sort of thing, and if we did, it quite often used to end up backfiring where | was then in pain, and Tired [fati 4 (50.0) 3 (75.0) . i
“average” light tolerance time q Y Y ymp ' obviously, then, that impacted on the relationship with my wife and children.” [Patient with EPP] Iredness/tatisue : : patients lives.
. . Redness 4 (50.0) 2 (50.0)
(approximately 20 minutes). Prodromal Symptoms Sleep
_ ' _ , - o , “Like there’ leep b th thing touching it, but you’ hausted.” [Patient with EPP Temperature sensitivity 3(37.5) 3(75.0)
O Content analysis was conducted on interview O Interview participants reported a range of initial warning symptoms at the onset of a lke there's no sleep because you can't have anything touching it, but you're exhausted.” [Patient with ERP] o ohotoseneitut 0D o REFERENCES CONTACT INFORMATION
field-note data, supplemented by the reaction, most commonly tingling or prickling (n = 11), itching (n = 9), and burning (n = 8) Emotions P y : i 1. Balwani M. Mol Genet Metab. 2019 Nov;128(3):298-303. Diane Whalley, PhD
transcripts as needed. (Figure 1). “To be honest, | felt kind of depressed because, obviously, it literally took like my whole life away, and | couldn’t do anything. Because Blistering/crusting 2 (25.0) 2 (50.0) doi:10.1016/j.ymgme.2019.01.020. Executive Director,
o _ . . . _ your whole life is on hold, like, you can’t do anything until it’s gone, and there’s nothing to help it get better.” [Patient with XLP] ltching 2 (25.0) 2 (50.0) 2. Bissell DM, et al. N Engl ) Med. 2017 Aug 31;377(9):862-72.
O The onset of these initial symptoms served as a warning sign of an impending reaction, : : doi:10.1056/NEJMra1608634. RTI Health Solutions
signaling the urgent need to move indoors or seek shade, with disruption to daily activities, “I would say the anxiety is always there because then you know it’s amplified even more because you just went through another Purple spots/bruising 2(25.0) 1(25.0) 3. Holme SA, et al. Br J Dermatol. 2006 Sep;155(3):574-81. 2nd Floor, The Pavilion, Towers Business Park, Wilmslow Road, Didsbury, United Kingdom
. . L . . Recovery d don’ h : hen it ‘ous” [Pati ith EPP - d0i:10.1111/j.1365-2133.2006.07472.X.
family life, and social participation, and caused anxiety and frustration. trauma, and you don’t want that again, so then it’s super anxious.” [Patient wit ] Tingling 1(12.5) 0 (0.0) Phone: +44(0)161.447.6033
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