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Long-term Quality of Life in Adult Patients Surviving
Purpura Fulminans: An Exposed-Unexposed Multicenter
Cohort Study
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Background. Long-term health-related quality of life (HR-QOL) of patients surviving the acute phase of purpura fulminans
(PF) has not been evaluated.

Methods. 'This was a French multicenter exposed-unexposed cohort study enrolling patients admitted in 55 intensive care units
(ICUs) for PF from 2010 to 2016. Adult patients surviving the acute phase of PF (exposed group) were matched 1:1 for age, sex,
and Simplified Acute Physiology Score II with septic shock survivors (unexposed group). HR-QOL was assessed during a phone
interview using the 36-Item Short-Form Health Survey (SF-36) questionnaire, the Hospital Anxiety and Depression (HAD) scale,
the Impact of Event Scale-Revised (IES-R), and the activity of daily living (ADL) and instrumental ADL (IADL) scales. The primary
outcome measure was the physical component summary (PCS) of the SF-36 questionnaire.

Results.  Thirty-seven survivors of PF and 37 of septic shock were phone-interviewed at 55 (interquartile range [IQR], 35-83)
months and 44 (IQR, 35-72) months, respectively, of ICU discharge (P = .23). The PCS of the SF-36 was not significantly different
between exposed and unexposed patients (median, 47 [IQR, 36-53] vs 54 [IQR, 36-57]; P = .18). There was also no significant dif-
ference between groups regarding the mental component summary of the SF-36, and the HAD, IES-R, ADL and IADL scales. Among
the 37 exposed patients, those who required limb amputation (n = 12/37 [32%]) exhibited lower PCS (34 [IQR, 24-38] vs 52 [IQR,
42-56]; P =.001) and IADL scores (7 [IQR, 4-8] vs 8 [IQR, 7-8]; P = .021) compared with nonamputated patients.

Conclusions. Long-term HR-QOL does not differ between patients surviving PF and those surviving septic shock unrelated to
PE Amputated patients have an impaired physical HR-QOL but a preserved mental health.

Clinical Trials Registration. NCT03216577.

Keywords. purpura fulminans; septic shock; quality of life; SF-36; outcome.

Purpura fulminans (PF) is a rare life-threatening infectious
disease predominantly caused by Neisseria meningitidis and
Streptococcus pneumoniae [1], and mainly affecting young and
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healthy patients [1-3]. Despite prompt antibiotic administra-
tion and intensive care management, PF carries a high mortality
[1-3]. Patients surviving to the early phase of PF are exposed to
a high risk of serious sequelae related to extensive skin necrosis
and acral gangrene, which commonly require limb amputations
[1], a potential source of severe handicap leading to a decreased
health-related quality of life (HR-QOL) of these young and pre-
viously healthy patients. Although well studied in children sur-
viving meningococcal septic shock [4-9], no controlled study
has assessed long-term HR-QOL in adult patients surviving
the acute phase of PE Whether HR-QOL of PF patients who



survived after an intensive care unit (ICU) hospitalization dif-
fers from that of patients who survived a septic shock unrelated
to PF is unknown. Additionally, the impact of limb amputation
on HR-QOL of PF patients surviving the acute phase of PF has
never been assessed.

We aimed at comparing the long-term HR-QOL of patients
who survived the acute phase of PF (exposed group) with that
of patients with septic shock unrelated to PF (unexposed group)
by using validated psychological instruments [10-14]. Among
PF survivors, we also aimed at comparing HR-QOL between
amputated and nonamputated patients.

METHODS AND PATIENTS

Patients

We performed a multicenter exposed-unexposed cohort study
in 55 ICUs in France (see Appendix). Exposed patients were
adult (=18 years old) patients surviving an ICU hospitaliza-
tion for an infectious PF occurring between 2010 and 2016.
Infectious PF was defined by the association of a sudden and
extensive purpura, whatever its causative microorganism,
together with an acute circulatory failure needing vasopres-
sor support [1-3]. PF-exposed patients were matched with
PF-unexposed patients, defined as adult (=18 years old) patients
surviving to an ICU hospitalization for a septic shock unrelated
to PF during the same time frame. Unexposed patients were
recruited from 2 prospective studies on sepsis [15, 16], and were
matched to exposed patients for age (£10 years), Simplified
Acute Physiology Score (SAPS) II (+20 points), and sex, using a
1:1 matching procedure.

Phone Interviews

Both exposed and unexposed patients were contacted by an
introductory letter explaining the nature of the study. Phone
interviews were conducted from November 2017 to March 2018
by 2 dedicated nurses using an electronic standardized form.
The 2 nurses conducting phone interviews were blinded to the
exposed or nonexposed status of the patients.

Data Collection

In exposed and unexposed patients, the following data were retro-
spectively [1] collected: age, sex, main comorbidities, SAPSII [17],
portal of entry of sepsis in patients with septic shock unrelated to
PF [15, 16], empirical antibiotic treatment, microbiological docu-
mentation, need for invasive mechanical ventilation, and durations
of vasopressor support and ICU stay. To assess patient-reported
outcomes, the following questionnaires were administered to
exposed and nonexposed patients during phone interviews: (i) the
validated French version of the Medical Outcome Study 36-Item
Short-Form Health Survey (SE-36) questionnaire [14, 18]; (ii) the
Hospital Anxiety and Depression (HAD) scale [13, 19]; (iii) the
Impact of Event Scale-Revised (IES-R) [12, 20]; (iv) the level of
independence evaluated with the activities of daily living (ADL)

[10] and the instrumental activities of daily living (IADL) scales
[11]; (v) a self-assessed global quality of life evaluated with a quan-
titative score ranging from 0 (worst value) to 100 (best value); and
(vi) a selection of relevant individual and contextual determinants
of HR-QOL in this population.

Outcome Measures
The primary outcome measure was the Physical Component
Summary (PCS) from the SF-36 questionnaire, compared
between exposed (PF survivors) and unexposed (matched sep-
tic shock survivors) patients. The SE-36 is a validated, generic
HR-QOL questionnaire [14, 21, 22]. It comprises 36 items
assessing 8 HR-QOL dimensions, covering physical function-
ing, physical role, bodily pain, general health, vitality, social
functioning, emotional role, and mental health. Physical and
mental summary components (PCS and MCS, respectively)
constitute aggregates of the 8 individual dimensions to provide
summary scores from physically and mentally oriented sub-
scales using weights updated for the French population.
Secondary outcome measures included comparisons between
exposed and unexposed patients and comparisons between PF
survivors who underwent amputation or not.

Statistical Analysis

Continuous variables are reported as median and interquartile
range (IQR) or mean and standard deviation (SD) and compared
as appropriate. Categorical variables are reported as numbers
and percentages (95% confidence interval [CI]) and compared
as appropriate. Differences of distribution in categorical vari-
ables were analyzed using the Pearson x* or the Fisher exact test.
Continuous variables were compared using the Student ¢ test or
the Wilcoxon-Mann-Whitney test, as appropriate. Comparisons
of patient-centered outcomes between matched patients were
performed using a mixed logistic regression with adjustment for
age, SAPS II, and pair as a random effect. SF-36 subdimensions
were expressed as raw values (normalized on a 0-100 scale) and
age-sex standardized values, using reference values of the French
population [18], and expressed as SD (z scores). SF-36 aggre-
gate components (ie, PCS and MCS) were computed as recom-
mended [23] and also expressed either on a normalized scale
centered on 50 representing the population norm (ie, values >
or <50 reflecting values higher or lower than age-sex standard-
ized French values) or as age-sex standardized values (z scores).
All tests were 2-tailed and P < .05 was considered significant.
Missing data were not replaced. Analyses were conducted using
Stata version 13.1 software (StataCorp, College Station, Texas).

Ethical Considerations

This study was approved by the Institutional Review Board of
the French Intensive Care Society in March 2016 (SRLF16-01).
The investigators informed patients orally and with a written
document. In accordance with French law, written informed
consent was not required.



RESULTS

Characteristics of Exposed and Unexposed Patients

From 2000 to 2016, a total of 306 patients were admitted to
one of the 55 participating ICUs for an infectious PF [1] with
144 patients being admitted between 2010 and 2016 (Figure 1).
Among these, 78 (54%) survived to hospital discharge and were
thus eligible for study inclusion. Thirty-four of these 78 patients
were lost to follow-up, and 7 refused to participate in the phone
survey, leaving 37 (47%) who agreed to participate and were
matched with 37 patients who were admitted in the ICU during
the same time period for a septic shock unrelated to PF (un-
exposed patients) and eventually discharged alive. Among the
37 exposed patients, 12 (32%) needed limb amputations with a
median number of amputated limbs of 4 (IQR, 1-4). Of note,
when compared with the 41 PF survivors of the cohort who
were lost to follow-up or refused to participate (Figure 1), the 37
phone-interviewed patients had similar age (median, 39 [IQR,
23-55] vs 36 [IQR, 20-56] years; P = .62), sex ratio (male/fe-
male ratio: 25/16 vs 16/21; P =.17), SAPS II (51 [IQR, 36-62] vs
42 [IQR, 33-59]; P = .23), and rate of amputation (32% vs 32%;
P > .99). Demographics, initial features, and characteristics of
phone interviews for survivors of PF and septic shock unrelated
to PF are detailed in Table 1. Because PF patients were systemati-
cally younger than septic shock patients, the matching procedure
had to be relaxed regarding age (ie, £20 years); as a result, PF
patients tended to be younger than septic shock patients; to limit

Adult patients with purpura fulminans
in 55 French ICUs from 2010 to 2016
N =144

Hospital decedents
> N = 66/144 (46%)

Hospital survivors
N =78/144 (54%)

Lost to follow-up (n = 34)
or refusal to participate
(n=7)
N = 41/78 (53%)

Phone-interviewed patients
N = 37/78 (47%)
Amputated patients N = 12/37 (32%)
Nonamputated patients N = 25/37 (68%)

Figure 1.  Study flowchart. Abbreviation: ICU, intensive care unit.

Table 1. Demographics, Initial Features, and Characteristics of Phone
Interviews for Survivors of Purpura Fulminans (n = 37) and Septic Shock (n=37)

Purpura Septic
Fulminans Shock
Characteristic (n=37) (n=37) PValue
Matching procedure
Age, y, median (IQR) 43 (256-61) b3 (37-63) .054

Sex, male/female® 15/22 14/23 >.99

SAPS II, median (IQR) 42 (30-66) 32 (26-56) 21
Patient characteristics
Main comorbidities
Asplenia/sickle cell disease 3(8) 2 (5) >.99
Cirrhosis 0(0) 3(8) 24
Chronic cardiac failure 0(0) 2 (5) 49
Chronic lung disease 0(0) 5(13) .054
Chronic kidney failure 0(0) 2 (5) >.99
Active solid cancer or malignant 0(0) 6 (16) .025
hemopathy
Diabetes mellitus 1(3) 8 (22) .028
Obesity 1(3) 10 (27) .007
No comorbidity 27 (73) 12 (32) <.001
Cause of septic shock/portal of entry
Purpura fulminans
Neisseria meningitidis 28 (76)
Streptococcus pneumoniae 8(21)
Unknown 1(3) o
Septic shock
Respiratory tract 21 (57)
Skin and soft tissue 7 (19)
Urinary tract 6 (16)
Digestive 1)
Other 2 (5)
Adequate empirical antibiotic treatment 37 (100) 35 (94) 47
Mechanical ventilation 28 (76) 27 (73) 79
Duration of vasopressor support, d, 3 (3-5) 3 (2-4) .21
median (IQR)
Duration of ICU stay, d, median (IQR) 8 (4-18) 9 (4-24) .98
Characteristics of the phone interview
Delay between ICU discharge and 55 (356-83) 44 (35-72) .23
interview, mo, median (IQR)
Duration of the interview, min, 33 (25-40) 30 (25-44) .86

median (IQR)

P values for comparisons of categorical variables come from the Pearson Xz or the Fisher
exact test, and for comparison of continuous variables, from the Wilcoxon-Mann-Whitney test.
Abbreviations: ICU, intensive care unit; IQR, interquartile range; SAPS Il, Simplified Acute
Physiology Score II.

®One male patient with purpura fulminans could only be matched with a female septic
shock patient.

this selection bias, a systematic adjustment for age was done in
the analysis. P values were further adjusted on SAPS II: although
this variable was not significantly different between groups, the
difference was clinically relevant, suggesting a residual selection
bias. Of note, groups were comparable regarding the duration
of vasopressor support, the proportion of adequate empirical
antibiotic therapy, the time elapsed between ICU discharge and
phone interview, duration of ICU stay, and need for mechanical
ventilation (Table 1). The causative microorganisms retrieved in
the unexposed group are detailed in Supplementary Table 1.



Primary Outcome

There was no significant difference between PF and septic
shock survivors regarding the PCS aggregate score of the SF-36
questionnaire (Figure 2A and Supplementary Table 2), even
when the age and SAPS II imbalances between groups were
accounted for (P = .18). Yet, the age-sex standardized PCS of
exposed patients was substantially lower than that of the refer-
ence population (SD, -0.63), although this difference was not
statistically greater than that measured in unexposed patients

m PF
A Septic shock
P=.18 P=.45
60+
-
® - W
3
& 401
©
?
77
204
0
PCS McCs
B Physical functioning

100

Comparative health

Role emotional

Role physical
) Bodily pain

General health
(P =.091)

Mental health

Social functioning Vitality

Figure 2. Results of the Medical Outcome Study 36-Item Short Form Health
Survey (SF-36) questionnaire in exposed (purpura fulminans survivors) and non-ex-
posed (septic shock survivors) patients. A, Comparison of the Physical (PCS) and
Mental (PCS) component summaries of the SF-36 questionnaire between patients
surviving purpura fulminans (PF, dark blue) and patients surviving a septic shock from
other cause (sky blue). Results are centered on the value of 50 (dashed line; values
> or <50 reflected values higher or lower than age-sex standardized French values).
P values come from a mixed logistic regression with adjustment for age and pair
as a random effect; B, Comparison of each subdomain of the SF-36 questionnaire
between patients surviving purpura fulminans (PF, dark blue) and patients surviving
a septic shock (sky blue). The “Physical functioning”, Role physical”, “Bodily pain”,
and "General health” subdimensions pertain to the PCS aggregate component, the
“Vitality”, “Social functioning”, “Mental health”, and “Role emotional” subdimen-
sions pertain to the MCS aggregate component, the “Health transition” subdimen-
sion does not pertain to the PCS or MCS SF-36 aggregates. P values come from the
Wilcoxon matched-pairs signed rank test; * P< .05. Abbreviations: MCS, Mental
Component Summary; PCS, Physical Component Summary; PF, purpura fulminans;
SF-36, 36-Item Short-Form Health Survey.

(SD, 0.16; P = .14) (Supplementary Table 2). Values obtained in
the subscales pertaining to the PCS aggregate displayed no sig-
nificant differences between exposed and unexposed patients
(Figure 2B and Supplementary Table 2). Age-sex standardized
values did not differ between exposed and unexposed patients
(Supplementary Table 2).

Secondary Outcomes

There was also no significant difference between PF and sep-
tic shock survivors regarding the MCS aggregate of the SF-36
questionnaire (P = .45; Figure 2A and Supplementary Table 2).
Median MCS values were even higher (SD, 0.55) than those
of the reference population in exposed patients, but this dif-
ference was not larger than that of unexposed patients (SD,
0.37; P = .75; Supplementary Table 2). Values obtained in the
subscales of the MCS aggregate displayed no significant differ-
ences between exposed and unexposed patients (Figure 2B and
Supplementary Table 2).

No difference was found between groups regarding median
HAD-anxiety and HAD-depression scores, the proportion of
patients with a HAD-anxiety score 28 or HAD-depression score
>5, median IES-R global score, and the proportion of patients
with an IES-R score 233, median ADL and IADL scores, and
self-assessed quality of life (quantitative score) (Table 2). There
was also no difference between groups concerning other gen-
eral quality of life outcomes (Table 2).

Outcomes in Predefined Subgroups of Interest

As compared to nonamputated PF survivors, PF patients who
were amputated exhibited significantly lower SF-36 PCS values
(Figure 3A and Supplementary Table 3). Median PCS values of
amputated PF survivors were also dramatically lower than those
observed in an age-sex standardized population, with a differ-
ence >2 SD, while nonamputated survivors did not significantly
differ from the reference population (SD, -0.16) (Figure 3A and
Supplementary Table 3). Values of the MCS aggregate of the SF-36
questionnaire did not differ between amputated and nonampu-
tated PF survivors. Values obtained in the subscales of the PCS
and MCS aggregates of amputated and nonamputated PF patients
further depicted dramatic differences between groups, particularly
within the PCS subscales (Figure 3B and Supplementary Table 3).
Median IADL and quantitative self-assessed global quality of life
scores (Table 3) were also lower in amputated patients as com-
pared with their nonamputated counterparts. Yet, no significant
difference was observed between amputated and nonamputated
patients regarding HAD, IES-R, and ADL scores. As expected,
the proportion of patients needing home assistance was higher
and that of patients able to walk >500 m was lower in amputated
patients compared with others. However, all amputated patients
were able to walk, half of them being able to walk >500 m (Table 3)
and, remarkably, all amputated patients were living at home at the
time the phone interview was performed.



Table 2. Patient-centered Outcomes for Survivors of Purpura Fulminans
and Septic Shock

Purpura Septic
Fulminans Shock
Outcome (n=237) (n=237) PValue
Mental health
HAD-A?, median (IQR) 70 (4.0-9.0) 7.0 (5.0-9.0) .82
HAD-A >8 16 (43.2) 14 (37.8) 48
HAD-D, median (IQR) 2.5 (1.0-5.0) 3.0 (2.0-6.0) .83
HAD-D =5 11 (30.6) 16 (43.2) A1
IES-R®, median (IQR) 12 (5-29) 9 (4-18) 43
IES-R >33 6(16.2) 2 (5.4) A7
Functioning level/independence
ADL?, median (IQR) 6 (6-6) 6 (5-6) .59
IADL®, median (IQR) 8 (7-8) 7 (7-8) .92
Self-assessed global quality of life
Quantitative score', median (IQR) 70 (50-80) 70 (50-80) .90
General quality of life outcomes
Current place of residence .79
Sheltered housing 0 0
Care home 0 0
Private home without assistance 31 (83.8) 30 (81.1)
Private home with assistance 6(16.2) 7 (18.9)
Sequelae related to ICU stay 22 (59.5) 9(24.3) .008
Amputations 12 (32.4) 1(2.7) .019
Scars 8(21.6) 2 (5.0) .064
Wialking distance .97
Not able to walk 1(2.7) 0
<50 m 1(2.7) 3(8.1)
50-200 m 3(8.1) 5 (13.5)
200-500 m 4(10.8) 1(2.7)
>500 m 28 (75.7) 28 (75.7)
Rehospitalizations 13 (35.1) 20 (54.1) .020
Current employment status 15
Full-time employment/studies 18 (48.6) 6(16.2)
Part-time employment/studies 4 (10.8) 4 (10.8)
Occasional employment 0 1(2.7)
Unemployed 1(2.7) 5 (13.5)
Retired 8(21.6) 11 (29.7)
Long-term disability 6 (16.2) 10 (27.0)
Change in employment status since 13 (35.1) 17 (45.9) .29
illness
Change in family status 5(13.5) 4 (10.8) .80
Change in alcohol consumption 1(2.7) 1(2.7) 78
Change in tobacco consumption 3(8.1) 3(8.1) .89
Change in any drug consumption 1(2.7) 0 >.99
Psychological support
Proposed 18 (48.6) 17 (45.9) .66
Requested by the patient 20 (54.1) 19 (51.4) .22

For each variable, the P value was computed using a mixed logistic regression with adjust-
ment for age, Simplified Acute Physiology Score Il, and pair as a random effect.
Abbreviations: ADL, activities of daily living; HAD-A, Hospital Anxiety and Depression
scale-anxiety; HAD-D, Hospital Anxiety and Depression scale-depression; IADL, instru-
mental activities of daily living; ICU, intensive care unit; IES-R, Impact of Event Scale—
Revised; IQR, interquartile range.

*The HAD-A subscale indicates a high probability of anxiety for a value >8.

The HAD-D subscale indicates a high probability of depression for a value >5.

°IES-R: 22 items scored on a 5-point scale; Complete IES-R score values range from 0 to
88 and a score >33 is the best threshold for a probable diagnosis of posttraumatic stress
disorder.

9ADL or Katz's scale (6 items scored 0, 0.5, or 1 [completely independent] for a maximal
score value of 6).

°|ADL or Lawton'’s scale (8 items scored 0, 0.5, or 1 [completely independent] for a maximal
score value of 8).

"As assessed by the patient on a scale ranging from O (worst value) to 100 (best value).
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Figure 3. Results of the Medical Qutcome Study 36-ltem Short Form Health
Survey (SF-36) questionnaire in amputated and non-amputated purpura fulminans
survivors. A, Comparison of the Physical (PCS) and Mental (PCS) component sum-
maries of the SF-36 questionnaire between amputated (black) and non-amputated
(gray) patients surviving purpura fulminans (PF). Results are centered on the value
of 50 (dashed line; values > or < 50 reflected values higher or lower than age-
sex standardized French values). B, Comparison of each subdomain of the SF-36
questionnaire between amputated (black) and non-amputated (gray) patients sur-
viving purpura fulminans (PF). The “Physical functioning”, “Role physical”, “Bodily
pain”, and “General health” subdimensions pertain to the PCS aggregate compo-
nent, the “Vitality”, “Social functioning”, “Mental health”, and “Role emotional”
subdimensions pertain to the MCS aggregate component, the “Health transition”
subdimension does not pertain to the PCS or MCS SF-36 aggregates. P values come
from the Mann-Whitney test; *P < .05; ***P < .001. Abbreviations: MCS, Mental
Component Summary; PCS, Physical Component Summary; PF, purpura fulminans;
SF-36, 36-Item Short-Form Health Survey.

Sensitivity Analyses

Patient-centered outcomes were further analyzed in survivors
of N. meningitidis-related (n = 28) and S. pneumoniae-related
(n = 8) PF (Supplementary Tables 4-7). Survivors of N. men-
ingitidis-related PF showed similar patient-centered outcomes
than their septic shock counterparts, except for significantly
more sequelae related to ICU stay (57% vs 25%; P = .035) and
fewer rehospitalizations (29% vs 57%; P = .011; Supplementary
Table 4). No significant difference was observed regarding
median MCS and PCS values, despite significantly higher ge-
neral health scores in PF compared with septic shock patients



Table 3. Demographics and Patient-centered Outcomes for Survivors of Purpura Fulminans Who Required (n = 12) or Did Not Require (n = 25) Amputation

Purpura Fulminans Purpura Fulminans
With Amputation Without Amputation
Characteristic (n=12) (n=25) PValue
Patient characteristics
Age, y, median (IQR) 47 (28-64) 36 (24-59) 13
Sex, male/female 3/9 12/13 .29
SAPS II, median (IQR) 61 (42-67) 38 (29-46) .004
No. of limbs amputated, median (IQR) 4 (1-4)
Requiring prostheses 11 (91.7)
1 or 2 upper limb(s) 9 (75.0)
1 or 2 lower limb(s) 11(91.7)
Mental health
HAD-A?, median (IQR) 7.0 (4.5-9.0) 7.0 (4.0-9.5) 79
HAD-A >8 5 (41.7) 11 (44.0) >.99
HAD-D°, median (IQR) 4.0 (2.0-8.0) 1.0 (0.5-5.0) 12
HAD-D =5 4 (36.4) 7 (28.0) .70
IES-R®, median (IQR) 22 (7-36) 11 (4-22) .10
IES-R >33 4(33.3) 2 (8.0) .073
Functioning level/independence
ADLY, median (IQR) 6 (5-6) 6 (6-6) 18
IADL®, median (IQR) 7 (4-8) 8 (7-8) .021
Self-assessed global quality of life
Quantitative score’, median (IQR) 60 (50-70) 80 (70-90) .006
General quality of life outcomes
Current place of residence .009
Sheltered housing 0 0
Care home 0 0
Private home without assistance 7 (68.3) 24 (96.0)
Private home with assistance 5(41.7) 1(4.0)
Sequelae related to ICU stay 12 (100.0) 10 (40.0) <.0001
Walking distance .014
Not able to walk 0 1(4.0)
<50m 0 1(4.0)
50-200 m 2(16.7) 1(4.0)
200-500 m 4(33.3) 0
>500 m 6 (50.0) 22 (88.0)
Rehospitalizations 6 (50.0) 7 (28.0) 27
Current employment status .063
Full-time employment/studies 2(16.7) 16 (64.0)
Part-time employment/studies 2(16.7) 2 (8.0)
Occasional employment 0 0
Unemployed 0 1(4.0)
Retired 5(41.7) 3(12.0)
Long-term disability 3 (25.0) 3(12.0)
Change in employment status since illness 7 (58.3) 6 (24.0) .067
Change in family status 0 5 (20.0) 15
Change in alcohol consumption 0 1(4.0) >.99
Change in tobacco consumption 2 (16.7) 1(4.0) 24
Change in any drug consumption 1(8.3) 0 .32
Psychological support
Proposed 9 (75.0) 9 (36.0) .069
Requested by the patient 8 (66.7) 12 (48.0) .32

P values for comparisons of categorical variables come from the Pearson y? or the Fisher exact test and, for comparison of continuous variables, from the Wilcoxon-Mann-Whitney test.

Abbreviations: ADL, activities of daily living; HAD-A, Hospital Anxiety and Depression scale-anxiety; HAD-D, Hospital Anxiety and Depression scale-depression; IADL, instrumental activities
of daily living; ICU, intensive care unit; IES-R, Impact of Event Scale-Revised; IQR, interquartile range; SAPS I, Simplified Acute Physiology Score II.

*The HAD-A subscale indicates a high probability of anxiety for a value >8.

The HAD-D subscale indicates a high probability of depression for a value >5.

°IES-R: 22 items scored on a 5-point scale; Complete IES-R score values range from 0 to 88 and a score >33 is the best threshold for a probable diagnosis of posttraumatic stress disorder.
9ADL or Katz's scale (6 items scored 0, 0.5, or 1 [completely independent] for a maximal score value of 6).

°IADL or Lawton'’s scale (8 items scored 0, 0.5, or 1 [completely independent] for a maximal score value of 8).

As assessed by the patient on a scale ranging from 0 (worst value) to 100 (best value).



(62 [IQR, 45-85] vs 40 [IQR, 20-72]; P = .037; Supplementary
Table 5). Analysis of survivors of S. pneumoniae-related PE, al-
though limited by the small sample size (n = 8), did not dis-
play significant differences with their septic shock counterparts
(Supplementary Tables 6 and 7).

DISCUSSION

We herein report the first multicenter study comparing long-
term HR-QOL in patients who survived the acute phase of PF
with septic shock controls matched on age, sex, and severity of
illness. The main results are as follows: (i) HR-QOL assessed
with the SF-36 questionnaire did not significantly differ
between patients surviving the acute phase of infectious PF and
survivors of septic shock unrelated to PF despite a dramatically
higher rate of amputation in the former group as compared
with the latter; (ii) among PF survivors, those who required
limb amputation had a significantly impaired HR-QOL with
lower PCS of the SF-36 questionnaire compared to those who
did not require limb amputation.

Several studies have shown that HR-QOL is impaired in
patients surviving sepsis, as compared with the general popula-
tion [24-28]. In the subgroup of adult patients surviving a septic
shock related to PF, data on long-term HR-QOL are scarce. Only
one small uncontrolled study [29], involving 17 college students
surviving the acute phase of meningococcal disease (including
acute meningitis and PF), showed a satisfying HR-QOL when
using the EuroQol quality of life score [30]. To the best of our
knowledge, our report is the first controlled study investigating
long-term HR-QOL in adult patients surviving infectious PE
Patients surviving PF are usually young and previously healthy
[2, 3], implying good physical recovery, potentially minimiz-
ing long-term HR-QOL impairment. However, almost one-
third of patients surviving the acute phase of PF needed limb
amputations, with a median number of 4 amputated limbs in
the current cohort, potentially leading to severe disability and
impaired HR-QOL. In this context, the assessment of HR-QOL
is particularly relevant.

Thirty-seven patients, who were well representative of the sur-
vivors of our large PF cohort [1], with similar age, SAPS II, sex
ratio, and proportion of amputated patients, were eventually
phone-interviewed by 2 ICU nurses who were blinded to the
PF-exposed/unexposed status. Strikingly, PF survivors exhibited
similar HR-QOF than septic shock survivors. The relatively young
age of our patients (43 years old in exposed patients and 53 years
old in unexposed patients) and the absence of previous comorbid-
ity in almost three-quarters of exposed patients may account for
this apparently satisfactory long-term recovery. Yet, although the
PCS of PF survivors was not significantly lower than that of septic
shock survivors after adjusting for age and SAPS II, it was >0.5
SD lower than the reference population, indicating a substantial
impairment in the physical dimensions of HR-QOL; Such finding
is consistent with the fact that almost 60% of PF survivors declared

having sequelae related to ICU stay, mainly including amputations
and scars, as compared to 24% of septic shock survivors.

Among PF survivors, those who required limb amputations
exhibited significantly poorer HR-QOL when compared with
nonamputated patients, with nonsurprisingly lower PCS and
IADL scores. Importantly, these physical sequelae were quan-
tified 55 months after ICU discharge, suggesting patients had
reached a steady state of disability. However, some aspects
pertaining to the HR-QOL of PF survivors, amputated or not,
certainly deserve to be underlined: (i) Despite the high propor-
tion of patients with lower limb amputation (92%), more than
half of them lived at home without assistance and were able to
walk >500 m; (if) Scores measuring the mental health of ampu-
tated vs nonamputated patients were relatively preserved with a
similar proportion of patients displaying symptoms of anxiety,
depression, and posttraumatic stress disorder (PTSD), consist-
ent with the well-described resilience phenomenon [31].

One of the strengths of our study is the relatively large number of
included patients despite the very low incidence of PE, its multi-
center design, the prolonged delay between ICU discharge and
phone interviews, and the comparison of HR-QOL with a con-
trolled group, which we attempted to match on age, sex ratio, and
severity score. Yet, PF patients were systematically younger than
their counterparts resulting in a trend toward a lower age, and
had nonstatistically higher SAPS II scores. We accounted for these
imbalances by performing a mixed logistic regression with adjust-
ment for age, SAPS II, and pair as a random effect. SF-36 values
were also standardized for age and sex. Unexposed patients also
had a higher proportion of neoplastic diseases, diabetes mellitus,
and obesity; however, accounting for these comorbidities was not
possible as most exposed patients had no comorbidity. We also
acknowledge that, because of the extended delay between ICU
admission and phone interview, half of the patients were lost to
follow-up. However, these patients had similar characteristics than
phone-interviewed patients, thus limiting the risk of selection bias.

We also used numerous validated psychological instru-
ment scales to explore both physical and mental components of
HR-QOL, including the SF-36, which is recommended as the
most appropriate instrument to be used in critical care long-term
outcome studies [27, 32-34]. Because of the design of the study,
we were not able to assess HR-QOL before ICU admission, and
exposed and unexposed patients were not matched for before-
ICU HR-QOL, which may be determinant for assessing after-ICU
HR-QOL. Moreover, we cannot exclude that the absence of sta-
tistical difference measured between PF and septic shock patients
regarding PCS and between amputated and nonamputated PF
survivors regarding PTSD risk assessment was merely due to a
lack of power inherent to the limited number of patients included.
The absence of difference in long-term HR-QOL between
patients surviving the acute phase of an infectious PF and
those surviving a septic shock unrelated to PF should encour-
age intensivists to provide an early and aggressive treatment of



patients with PE In patients with distal limb necrosis, the deci-
sion to perform disabling limb amputations is a crucial ethical
issue. Indeed, limb amputations seem to significantly impair
HR-QOL, and the decision to perform disabling limb ampu-
tations should be cautiously considered on a case-by-case basis
and involve a multidisciplinary team (intensivists, surgeons,
physiotherapists, nurses, psychologists). However, the decision
of limb amputation is often decided after the acute phase of PE,
when the patients have fully recovered from septic shock. To
minimize the impact of such limb amputations on HR-QOL,
those patients who require limb amputations should benefit
from a long-term multidisciplinary follow-up including func-
tional therapist, physiotherapist, ergotherapist, psychologist,
and psychiatrist, as soon as possible after ICU discharge.

In conclusion, long-term HR-QOL did not significantly dif-
fer between patients surviving PF and those surviving septic
shock unrelated to PF of similar age, sex, and severity of disease.
Among PF survivors, those who required limb amputation had
an impaired long-term physical HR-QOL but seem to have a
preserved mental health.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors,
so questions or comments should be addressed to the corresponding author.

Notes

Financial support. 'This work was supported by the Fondation de
France (grant number 0069110).

Potential conflicts of interest. D. R. has received personal fees from
Astellas. S. J. reports consulting fees from Drager, Hamilton, Maquet, and
Fischer and Paykel, outside the submitted work. S. E. has received personal
fees from Aerogen, La Diffusion Technique Francaise, and Baxter, and
grants from Aerogen, Fisher and Paykel, and Hamilton Medical. All other
authors report no potential conflicts. All authors have submitted the ICMJE
Form for Disclosure of Potential Conflicts of Interest. Conflicts that the edi-
tors consider relevant to the content of the manuscript have been disclosed.

References

1. Contou D, Sonneville R, Canoui-Poitrine E et al; Hopeful Study Group. Clinical
spectrum and short-term outcome of adult patients with purpura fulminans:
a French multicenter retrospective cohort study. Intensive Care Med 2018;
44:1502-11.

2. Giraud T, Dhainaut JF, Schremmer B, et al. Adult overwhelming meningococcal
purpura. A study of 35 cases, 1977-1989. Arch Intern Med 1991; 151:310-6.

3. Lerolle N, Carlotti A, Melican K, et al. Assessment of the interplay between blood
and skin vascular abnormalities in adult purpura fulminans. Am J Respir Crit
Care Med 2013; 188:684-92.

4. Buysse CM, Vermunt LC, Raat H, et al. Surviving meningococcal septic shock in
childhood: long-term overall outcome and the effect on health-related quality of
life. Crit Care 2010; 14:R124.

5. Buysse CM, Raat H, Hazelzet JA, Hop WC, Maliepaard M, Joosten KE. Surviving
meningococcal septic shock: health consequences and quality of life in children
and their parents up to 2 years after pediatric intensive care unit discharge. Crit
Care Med 2008; 36:596-602.

6. Buysse CM, Raat H, Hazelzet JA, et al. Long-term health status in childhood
survivors of meningococcal septic shock. Arch Pediatr Adolesc Med 2008;
162:1036-41.

7. Buysse CM, Raat H, Hazelzet JA, et al. Long-term health-related quality of life in
survivors of meningococcal septic shock in childhood and their parents. Qual Life
Res 2007; 16:1567-76.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. Vermunt LC, Buysse CM, Aarsen FK, et al. Long-term cognitive functioning in

children and adolescents who survived septic shock caused by Neisseria meningit-
idis. Br J Clin Psychol 2009; 48:195-208.

. Vermunt LC, Buysse CM, Joosten KE Hazelzet JA, Verhulst FC, Utens EM.

Behavioural, emotional, and post-traumatic stress problems in children and ado-
lescents, long term after septic shock caused by Neisseria meningitidis. Br ] Clin
Psychol 2008; 47:251-63.

. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the

aged. The index of ADL: a standardized measure of biological and psychosocial
function. JAMA 1963; 185:914-9.

. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instru-

mental activities of daily living. Gerontologist 1969; 9:179-86.

. Weiss DS, Marmar CR. The impact of Event Scale-Revised. In: Assessing psycho-

logical trauma and PTSD: a handbook for practitioners. 1997; 399-411.

. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression scale. Acta

Psychiatr Scand 1983; 67:361-70.

. McHorney CA, Ware JE Jr, Raczek AE. The MOS 36-Item Short-Form Health

Survey (SF-36): II. Psychometric and clinical tests of validity in measuring physi-
cal and mental health constructs. Med Care 1993; 31:247-63.

. Boissier F, Razazi K, Seemann A, et al. Left ventricular systolic dysfunction

during septic shock: the role of loading conditions. Intensive Care Med 2017;
43:633-42.

. Contou D, Roux D, Jochmans S, et al. Septic shock with no diagnosis at 24 hours:

a pragmatic multicenter prospective cohort study. Crit Care 2016; 20:360.

. Le Gall JR, Lemeshow S, Saulnier E A new simplified acute physiology score

(SAPS II) based on a European/North American multicenter study. JAMA 1993;
270:2957-63.

. Leplége A, Ecosse E, Verdier A, Perneger TV. The French SF-36 health survey:

translation, cultural adaptation and preliminary psychometric evaluation. J Clin
Epidemiol 1998; 51:1013-23.

. Vodermaier A, Millman RD. Accuracy of the hospital anxiety and depression

scale as a screening tool in cancer patients: a systematic review and meta-analysis.
Support Care Cancer 2011; 19:1899-908.

Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event
Scale-Revised. Behav Res Ther 2003; 41:1489-96.

Torrance N, Smith BH, Lee AJ, Aucott L, Cardy A, Bennett MI. Analysing
the SF-36 in population-based research. A comparison of methods of statis-
tical approaches using chronic pain as an example. J Eval Clin Pract 2009;
15:328-34.

Contopoulos-Ioannidis DG, Karvouni A, Kouri I, Ioannidis JP. Reporting and
interpretation of SF-36 outcomes in randomised trials: systematic review. BMJ
2009; 338:a3006.

Ware JE Jr, Sherbourne CD. The MOS 36-Item Short-Form Health Survey (SF-
36). I. Conceptual framework and item selection. Med Care 1992; 30:473-83.
Hothuis JG, Spronk PE, van Stel HE, Schrijvers AJ, Rommes JH, Bakker J. The
impact of severe sepsis on health-related quality of life: a long-term follow-up
study. Anesth Analg 2008; 107:1957-64.

Hothuis JG, Spronk PE, van Stel HE, Schrijvers GJ, Rommes JH, Bakker J. The
impact of critical illness on perceived health-related quality of life during ICU
treatment, hospital stay, and after hospital discharge: a long-term follow-up study.
Chest 2008; 133:377-85.

Iwashyna TJ, Ely EW, Smith DM, Langa KM. Long-term cognitive impair-
ment and functional disability among survivors of severe sepsis. JAMA 2010;
304:1787-94.

Heyland DK, Hopman W, Coo H, Tranmer J, McColl MA. Long-term health-re-
lated quality of life in survivors of sepsis. Short Form 36: a valid and reliable mea-
sure of health-related quality of life. Crit Care Med 2000; 28:3599-605.
Cuthbertson BH, Elders A, Hall S, et al; Scottish Critical Care Trials Group;
Scottish Intensive Care Society Audit Group. Mortality and quality of life in the
five years after severe sepsis. Crit Care 2013; 17:R70.

Erickson LJ, De Wals P, McMahon ], Heim S. Complications of meningococcal
disease in college students. Clin Infect Dis 2001; 33:737-9.

EuroQol Group. EuroQol-a new facility for the measurement of health-related
quality of life. Health Policy 1990; 16:199-208.

Maley JH, Brewster I, Mayoral I, et al. Resilience in survivors of critical illness in
the context of the survivors’ experience and recovery. Ann Am Thorac Soc 2016;
13:1351-60.

Angus DC, Carlet J; 2002 Brussels Roundtable Participants. Surviving intensive
care: a report from the 2002 Brussels Roundtable. Intensive Care Med 2003;
29:368-77.

Pfoh ER, Chan KS, Dinglas VD, et al. The SF-36 offers a strong measure of mental
health symptoms in survivors of acute respiratory failure. a tri-national analysis.
Ann Am Thorac Soc 2016; 13:1343-50.



34. Hothuis JG, van Stel HE, Schrijvers AJ, Rommes JH, Bakker ], Spronk PE. Health-
related quality of life in critically ill patients: how to score and what is the clinical
impact? Curr Opin Crit Care 2009; 15:425-30.

APPENDIX

Members of the Hopeful Study Group. Laurent Argaud (Lyon);
Frangois Barbier (Orléans); Amélie Bazire (Brest); Gaétan
Béduneau (Rouen); Frédéric Bellec (Montauban); Pascal Beuret
(Roanne); Pascal Blanc (Pontoise); Cédric Bruel (Saint-Joseph);
Christian Brun-Buisson (Henri Mondor, AP-HP); Gwenhaél
Colin (La Roche-sur-Yon); Delphine Colling (Roubaix);
Alexandre Conia (Chartres); Rémi Coudroy (Poitiers); Martin
Cour (Lyon); Damien Contou (Henri Mondor, AP-HP and
Argenteuil); Fabrice Daviaud (Corbeil-Essonnes); Vincent
Das (Montreuil); Jean Dellamonica (Nice); Nadege Demars
(Antoine Becleére, AP-HP); Stephan Ehrmann (Tours); Arnaud
Galbois (Quincy sous Sénart); Elodie Gelisse (Reims); Julien
Grouille (Blois); Laurent Guérin (Ambroise Paré, AP-HP);
Emmanuel Guérot (Hopital Européen Georges Pompidou,
AP-HP); (Montpellier);

Samir Jaber Caroline Janniére

(Créteil); Sébastien Jochmans (Melun); Mathieu Jozwiak
(Kremlin Bicétre, AP-HP); Pierre Kalfon (Chartres); Antoine
Kimmoun (Nancy); Alexandre Lautrette (Clermont Ferrand);
Richard Layese (Henri Mondor, AP-HP); Jérémie Lemarié
(Nancy); Charléne Le Moal (Le Mans); Christophe Lenclud
(Mantes La Jolie); Nicolas Lerolle (Angers); Olivier Leroy
(Tourcoing); Antoine Marchalot (Dieppe); Bruno Mégarbane
(Lariboisiére, AP-HP); Armand Mekontso Dessap (Mondor,
AP-HP); Etienne de Montmollin (Saint-Denis); Frédéric
Péne (Cochin, AP-HP); Claire Pichereau (Poissy); Gaétan
Planteféve (Argenteuil); Sébastien Préau (Lille); Gabriel Preda
(Saint-Antoine, AP-HP); Nicolas de Prost (Henri Mondor,
AP-HP); Jean-Pierre Quenot (Dijon); Sylvie Ricome (Aulnay-
sous-Bois); Damien Roux (Louis Mourier, AP-HP); Bertrand
Sauneuf (Cherbourg); Matthieu Schmidt (Pitié Salpétriere,
AP-HP); Guillaume Schnell (Le Havre); Romain Sonneville
(Bichat, AP-HP); Jean-Marc Tadié (Rennes); Yacine Tandjaoui
(Avicenne, AP-HP); Martial Tchir (Villeneuve Saint Georges);
Nicolas Terzi (Grenoble); Xavier Valette (Caen); Lara Zafrani
(Saint-Louis, AP-HP); Benjamin Zuber (Versailles).
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