Case

Report

Toxic Epidermal Necrolysis and its impact
on Physiotherapy Management:

ABSTRACT: The purpose of this paper is to report on the modified
physiotherapy intervention for toxic epidermal necrolysis (TEN) in a
31 year old pregnant human immunodeficiency virus (HIV) seropositive
woman on antiretroviral therapy. Physiotherapy intervention consisted
of nebulisation and the active cycle of breathing technique in order
to clear secretions. To restore lung volumes, the active cycle of breath-
ing technique was utilized in addition to positive expiratory pressure,
incentive spirometry and positioning. Passive and active exercises
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and stretches were employed to maintain and regain range of motion
in affected limbs. Following intervention, positive changes were noted in outcome measures such as secretion
clearance, breath sounds and general function. It is concluded that physiotherapy intervention has a role to play in the

rehabilitation of patients with TEN.
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Introduction

Stevens-Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are
severe cutaneous disorders resulting
from adverse reactions to drugs. Stevens-
Johnson syndrome was first described
in 1922 and TEN in 1948. The annual
incidence of these conditions range
between 0.4 to 7 per million population
(Khalili & Bahna 2006). These condi-
tions are characterized by detachment
of the epidermis and erosions of mucous
membranes, fever, malaise and vesicu-
lobullous eruptions (Fagot et al 2001;
Khalili & Bahna 2006; Mockenhaupt
et al 2007). Both conditions occur as
a result of rapid onset of keratinocyte
apoptosis, the consequence of which is
the separation of the epidermis from the
dermis (French et al 2006). The differ-
ence between the two conditions is the
extent of skin detachment being less
than 10% in SJS and more than 30%
in TEN. The mortality rate for SJS is
1 — 5% and 25 — 35% in TEN (Khalili
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& Bahna 2006). Mortality rate increases
up to 23% when SJS occurs in the pres-
ence of HIV seropositivity (Dukes et al
1992; Kuaban et al 1997). Mortality rate
in TEN in the presence of HIV seroposi-
tivity is unknown. Drugs most frequently
associated with SJS and TEN are anti-
retrovirals, antibacterial sulfonamides,
non-steroidal anti-inflammatory drugs
and anti-convulsants (French et al 2006;
Khalili & Bahna 2006).

Highly active antiretroviral therapy
(HAART) has increased survival in
patients with human immunodeficiency
virus (HIV) (Panos et al 2008). However,
HAART istoxic (Mockenhauptetal 2007;
Davidson et al 2010). The increased
distribution of antiretroviral drugs to the
South African population has resulted in
an increased presentation of patients with
adverse effects from these drugs to our
hospitals. As the population of patients
who survive HIV grows, it has become
important to recognize the adverse cuta-
neous reactions from these therapies
(Kong & Myers 2005). Mockenhaupt
et al (2007) noted that Nevirapine has
replaced anti-infective sulfonamides as
the leading cause of severe skin reactions
in HIV infected patients. Nevirapine is
a non-nucleoside reverse transcriptase
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inhibitor and works by inducing a con-
formational change to the structure of
the reverse transcriptase enzyme of
HIV thus preventing the conversion of
RNA to DNA (Kong & Myers 2005;
Luther & Glesby 2007). In their study,
Luther and Glesby (2007) observed that
Nevirapine caused SJS with a frequency
of 0.3%. Furthermore, Nevirapine-
associated rash is more common in
patients with higher baseline CD, cell
counts with a possibility of women
being more susceptible than men. Skin
reactions are the most common reason
for patients to discontinue Nevirapine-
based therapy. Fagot et al (2001) con-
ducted a case control study in Europe
in order to ascertain the relationship
between Nevirapine, SJS and TEN.
They found that 83% of HIV positive
patients who presented with SJS and
TEN had had exposure to Nevirapine.
Both SJS and TEN are life-threatening
diseases and outcome is favored by early
recognition and withdrawal of causative
drugs no later than the day when blis-
ters of erosion appear (Wolf et al 2005).
No information is currently available on
the prevalence and morbidity/mortality
of SJS and TEN in HIV seropositive
patients in South Africa.



Case History

A 31 year old female was admitted to a
government hospital in the Johannesburg
region on 27/02/2009 with skin blisters.
The patient was diagnosed with HIV on
19/01/2009 and commenced Nevirapine
therapy on 20/02/2009. The patient was
37 weeks pregnant at the time of admis-
sion. She thought that the baby was
causing this reaction and thus brought
herself to the hospital. She was diag-
nosed with TEN and presented with
80% of body surface area involvement.
The patient was initially admitted to the
ward for observation and investigation.
A caesarean section was subsequently
performed and a baby boy was born
and cared for in the paediatric ward.
The patient was transferred to ICU for
observation after the surgery. The medi-
cal team requested physiotherapy inter-
vention four days after admission to ICU
when the patient’s condition stabilised.

Physical Examination

Initial assessment of her chest x-ray
(taken post caesarean section) revealed
opacification over the right basal lung seg-
ments. Auscultation of her chest revealed
coarse crepitations and decreased breath
sounds in the left and right posterior
upper and posterior basal segments.
Chest expansion was visibly decreased
over the basal lung segments (anterior
and posterior) but couldn’t be accurately
measured due to the presence of band-
ages over the thorax. Breathing was shal-
low with an apical pattern [Respiratory
rate (RR) = 16 breaths/minute (b/min)].
The patient had a productive cough
and expectorated small amounts of
purulent (thick yellow) sputum. Cough
effectiveness was limited by pain from
the thoracic blisters as well as from the
caesarean section. Analysis of her blood
gas results showed a mixed primary
respiratory and metabolic alkalosis. See
Table 1 for arterial blood gas results.
The arterial line was removed in the high
care unit. The patient was oxygenated
(not humidified) using nasal cannulae.
See Table 2 for full blood count results.
The patient presented with anaemia
and low platelets due to blood loss. High
C-reactive protein was indicative of
inflammation.

Musculoskeletal assessment revealed
decreased range of motion (ROM)
in elbow flexion, shoulder elevation,
shoulder abduction and hip flexion due
to pain and the presence of dressings.
See Table 3 for ROM measurements
for selected joints of both the right and
left limbs. The patient presented with
fair muscle strength in both upper and
lower limbs on all movements assessed.
The patient’s functional activities were
limited as she was able to roll in bed
with moderate assistance and come up

Table 1: Arterial blood gas results

into sitting over the edge of the bed with
maximal assistance from one therapist.
The patient could not feed herself nor
was she able to get a glass of water to her
lips due to reduced ROM in her upper
limbs from pain and restriction of the
bandages.

The patient’s medication consisted of:
Aldactone (diuretic), Acyclovir (anti-
viral), Pantoloc (proton pump inhibitor),
Panado (analgesia), Clexane (anti-coag-
ulant), Fluconazole (anti-fungal anti-
biotic) and Morphine (analgesia).

Day 4 (ICU) on nasal
cannulae 10 I/min

Day 1 (HC) on nasal
cannulae 2 I/min

2

pH 7.54 (1) 7.54 (1)

PaCQO, 33.7 mmHg (4) 31.1 mmHg (4)
HCO, 29.9 mmol/L (1) 29.8 mmol/L (1)
BE 5.3 (1) 4.6 (1)

PaQ, 112.9 mmHg 112.4 mmHg (1)
Sa0o 97.8% 99%

BE: Base Excess, mmHg:

millimeters  of — mercury,
carbon dioxide in arterial blood, HCO,: bicarbonate,

PaCO,: partial pressure  of
PaO,: partial  pressure of

oxygen in arterial blood, SaQ,: saturation of oxygen in arterial blood, HC: high care

Table 2: Full blood count results

Day 4 (ICU) Day 2 (HC) Day 4 (HC)
Hb 8.0 g/dL (4) 9.7 g/dL (1) 7.5 g/dL (4)
WCC 5.0 x 10%/L 2.7 x10%L (1) 18 x 10%/L (1)
Platelets 65 x 10%L (1) 73 x 10%L (1) 85 x 10%L (1)
Na* 163 mmol/I () 146 mmol/L 145 mmol/L
K* 4.3 mmol/l 4.4 mmol/L 4.2 mmol/L
CRP 234 mg/L (1) 230 mg/L (1) 283 mg/L (1)

HC: high care, ICU: intensive care unit, Hb: Haemoglobin, WCC: White cell count, Na* Sodium,

K* Potassium, CRP: C-reactive protein

Table 3: Range of motion of selected peripheral joints at initial assessment

inICU
Active ROM Passive ROM
Elbow Flexion 0-80° 0-92°
Shoulder Elevation 0-85° 0-120°
Shoulder Abduction 0-90° 0-110°
Hip Flexion 0-90° 0-100°
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Physiotherapy Intervention

The goals of physiotherapy interven-
tion in patient care in the ICU generally
include restoration/maintenance of lung
volumes and lung compliance, improve-
ment of gas exchange at alveolar-
capillary level, enhancement of secretion
clearance, reduction in work of breath-
ing and restoration of function (Pryor
and Prasad 2008). The following main
problems were identified in this patient
after the initial assessment: apical shal-
low breathing pattern; decreased breath
sounds as well as coarse crepitations
indicative of secretion retention in the
left and right posterior upper and pos-
terior basal segments; decreased chest
expansion; weak cough effort; decreased
ROM in elbow, shoulder and hip joints in
view of pain; decreased functional abili-
ties and demotivation and depression.

a) Retention of excessive secretions
Chest physiotherapy was applied to clear
pulmonary secretions as described below.
The patient was nebulised in a seated
position with Sml 0.9% NacCl solution to
humidify the airways and enhance mobi-
lity of secretions. Active cycle of breath-
ing technique (ACBT) was performed
and emphasis was placed on the forced
expiratory technique to mobilise secre-
tions to the proximal airways (Pryor and
Prasad 2008). The upright seated position
was incorporated to facilitate improved
huffing and coughing manoeuvers (Badr,
Elkins & Ellis 2002). The patient expe-
rienced pain both from the TEN as well
as her caesarean section incision and
was thus taught to cough with wound sup-
port. She was encouraged to cough and
managed to expectorate a large amount
of yellow-coloured secretions. These
treatment options were selected instead
of manual techniques due to the patient’s
low platelet count and subjective com-
plaint of discomfort or pain (Hough 2001;
Pryor and Prasad 2002; Harden 2004).

b) Decreased lung volumes and chest
expansion

The patient was placed in a seated posi-
tion with the aim of enhancing ventila-
tion/perfusion matching and breathing
control was performed to encourage
diaphragmatic breathing. The patient
showed no signs of respiratory distress
during position changes. Active cycle

of breathing was applied with emphasis
on the thoracic expansion components
namely the three-second inspiratory hold
as well as inspiratory sniffs, to enhance
ventilation in the basal segments. Two to
three cycles of ACBT were performed
during a treatment session. Oscillating
positive expiratory pressure (PEP) in the
form of a blow bottle (filled with 10 cm
of water) was applied to further increase
ventilation. The patient was advised to
perform treatment with the blow bottle
10 times per hour, three to five times per
day. Incentive spirometry (IS) combined
with lower chest wall breathing was also
added to her treatment to encourage
larger inspiratory tidal volume breaths
(Pryor & Prasad 2008). The patient was
advised to use the IS 10 times per hour,
three to five times per day. On auscul-
tation the patient’s breath sounds in
the posterior basal lung segments did
improve over consecutive days.

¢) Decreased function

Functional activities included daily pro-
gression from bed activities to sitting
over the edge of the bed to mobilising
into a chair (Gosselink et al 2008). Care
was taken to respect the patient’s pain
levels. Low Hb levels and subjective
complaints of fatigue were the other
precautions that were observed dur-
ing treatment sessions. Her vital signs
were monitored with special attention to
oxygen saturation as well as any signs of
respiratory distress such as nasal flaring,
an increased RR and changes in breath-
ing pattern. Furthermore, care was taken
not to make the activities too strenuous
for the patient. At the end of the treat-
ment session, the patient was positioned
in Fowler’s position.

d) Decreased joint range of motion

In order to regain ROM and prevent
contractures, passive movements and
stretches were applied to the patient’s
limbs again being sensitive to the patient’s
pain levels. Before the commencement
of each physiotherapy session, an addi-
tional dosage of the prescribed analgesia
was administered by the nursing sister.
Activities progressed daily from passive
movements to active assisted to active
movements and finally to functional
exercises. The patient received physio-
therapy treatment twice daily.
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e) Psychosocial support

Due to the nature of the patient’s condi-
tion (pain and cosmetic disfigurement),
the patient was very depressed and
demotivated. Thus, the physiotherapist’s
role extended to giving emotional sup-
port, education about the condition and
encouragement during physical activities.

Outcomes

Two days after initial physiotherapy
assessment, the patient’s condition had
stabilised and the patient was discharged
from ICU and moved to the high care
ward. On re-assessment the patient’s
condition continued to improve as aus-
cultation revealed improved breath
sounds in the posterior basal lung seg-
ments and intermittent coarse crepita-
tions were now limited only to these
segments. She was able to expectorate
moderate amounts of secretions effec-
tively. Oxygen therapy was disconti-
nued on the third day in high care. Her
RR fluctuated between 12 and 20 b/min
on room air and no signs of respiratory
distress were observed. There was a
reduction in her hesitancy to mobilise
and by the fourth day in high care, the
patient required only minimal assistance
to roll in bed and mobilise into a chair.
Improvements in both active and passive
ROM were observed. Unfortunately, the
patient’s condition suddenly deteriorated
during the evening of day four in high
care and she passed away due to unex-
plained medical complications.

Discussion

The World Health Organization esti-
mated the number of people living
with HIV at the end of 2006 to be 39.5
million worldwide. Of that, 64% live
in sub-Saharan Africa (South African
Department of Health, 2007). The South
African Department of Health (DoH)
reported that at the end of 2006, 5.4
million people were living with HIV
or AIDS. Approximately 230 000 HIV
infected individuals were receiving
antiretroviral treatment in 2006 (South
African Department of Health, 2007).
The strategic plan laid out by the DoH
called for a continued increase in the
number of adults to commence antiretro-
viral therapy so that by 2011, 4 200 000
people (80%) would be on HAART
(South African Department of Health,



2007). With the expected increase in
distribution of antiretroviral therapy,
the health professional might expect
an increased occurrence of patients pre-
senting with adverse effects as a result
of such medication. The mortality rate of
SJS in the presence of HIV seropositivity
has increased to 23% as discussed previ-
ously and that of TEN is still unknown.
The aim of this case report was to outline
the modified physiotherapy treatment
plan used for a patient with TEN during
the acute phase of her illness. Manual
chest therapy techniques were not used
to enhance secretion clearance as SJS
and TEN lead to blister formation on
the skin which is likened to a second or
third degree burn when the blister opens,
resulting in significant patient discomfort.
Secondly, manual chest physiotherapy
techniques were not implemented due
to the patient presenting with a low
platelet count (Hough 2001; Pryor and
Prasad 2002; Harden 2004). In addition
to this, SIS and TEN lead to erosion of
mucus membranes of organs inside the
body and for this reason suctioning with
a catheter to clear airway secretions was
not employed. Fortunately, the patient
was awake and alert and was able to
expectorate her secretions adequately.
Therefore indirect secretion clearance
techniques such as nebulisation with
0.9% NaCl, ACBT, cough and position-
ing as well as techniques to improve air
entry consisting of PEP, IS and mobilisa-
tion proved to be beneficial in decreasing
her secretion retention and improving her
breath sounds. The detrimental effects of
immobility on the human body are well
documented (Convertino, Bloomfield &
Greenleaf 1997; Gosselink et al 2008)
and these include secretion retention and
atelectasis, deconditioning of the muscu-
loskeletal system and loss of hydrostatic
pressure in the cardiovascular system.
Moving from a supine position to that of
a head up tilt or standing was previously
shown to increase functional residual
capacity (FRC) and aided in restoration
of lung volumes in healthy subjects as
well as in patients after abdominal sur-
gery (Zafiropoulos, Alison & McCarren
2004; Chang et al 2005; Lumb 2005;
Frownfelter & Dean 2006; Pierce 2007).
Mobilisation out of bed, together with
passive and active exercises was there-
fore deemed to be important components

of this patient’s management in ICU and
high care. The authors can only specu-
late on the cause of death in this case
as both the physician and dermatologist
agreed that her condition had stabilised
and that the wounds were healing well
on the fourth day of her stay in high care.
This patient was an illegal immigrant and
therefore an autopsy was not performed.

Conclusion

The incidence of adverse effects of
antiretroviral therapy has the potential to
grow considerably due to the increased
accessibility of therapy to the relevant
patient population. Patients with SJS
and TEN may therefore present more
frequently to our ICUs and hospitals. In
this case, physiotherapy was aimed at
rehabilitation and the patient benefited
from the intervention during her stay
in ICU and high care. Physiotherapists
should be informed about the complica-
tions of HAART and on how to modify
treatment techniques so as not to add to
the discomfort that the patient experi-
ences during their illness.
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CPD Questions (Vol 66 no 2 - July 2010)

1. Complete questionnaire and insert the correctanswers 4. In order to capture your GPD points at the HPCSA your

in the spaces provided. submissionmustbeaccompanied byaproofofpayment
2. Ensure that you have included your full details as to the value of R20.00 (NO CASH/POSTAL ORDERS).
requested. Payments can be made by EFT to South African Society
3. Onlyoriginalquestionnaireswillbeconsideredtherefore of Physiotherapy, FNB, Bedford Gardens, Branch Code:
please cut out and submit to SASP Head Office at: 252155, Account Number: 50371113363. Please use
SASPCPD Questionnaire, P.0Box 752378, Gardenview, membership number/CPD Journal as reference.
2047 by 31 October 2010.
Full Name: SASP Membership No.:
Email: HPCSA PT No.:
QUESTIONS:

1. Which factors play a role in problems with diabetes control in South Africa?

2.  Why did the subjects in the intervention group relapse after 4 months?

3. Isthere a need to develop academics in the skill for writing for publication?
a.Yes b.No

4. Do you agree that a scholarly activity such as writing for publication highlights the need to be open to, and accept
constructive criticism or feedback through the process of peer review?
a.Yes b.No

5.  What is reportedly a major reason for patient dissatisfaction with medical care for low back pain.

6.  What percentage of subjects in this study expected their low back pain to recur?

7.  State whether true or false
Weight bearing decreases spasticity

Weight bearing provides a sustained stretch to muscles

Grip strength in cerebral palsy children cannot be quantified

8.  State whether true or false
Females were found to be at greater risk for LBP associated with psychosocial factors than males.

For any queries regarding submission of questionnaires, email Florrie at membership@saphysio.co.za
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