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Drug reaction with eosinophilia and systemic
symptoms (DRESS) is a severe drug-induced reaction
characterized by exanthema, eosinophilia and organ
involvement. Patients reported sequelae comprising
skin or organ alterations and autoimmune diseases.
We investigated long-term complications of patients
included in the German Registry of severe skin
reactions between 2003 and 2023 with a definite
or probable diagnosis of DRESS using a follow-up
questionnaire. Cases were classified by severity
(mild, moderate-to-severe) employing 2 scores
(drug-induced liver injury [DILI] and acute kidney
injury [AKI]). In total, 36/61 questionnaires (59%)
were analysed revealing an equal distribution: 18
mild and 18 moderate-to-severe cases. All patients
experienced long-term complications. Skin disorders
occurred in 81%, mucosal problems in 31% and
hair/nail complications in 43%. Severity groups were
equally affected, whereas laboratory abnormalities
appeared more often in moderate-to-severe cases.
Haematological abnormalities were most frequently
observed (94%), followed by elevated liver enzymes
(88%) and impaired renal function parameters
(31%). Alterations of HbA1c occurred in 16% and
abnormal thyroid function in 19%, including 2
cases of Graves’ disease. Intolerance reactions to
other medication were observed in 27% of cases,
explaining fear of further medication (51%) and
resulting avoidance behaviour (49%).
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Drug reaction with eosinophilia and systemic
symptoms (DRESS) is one of the rare disease

patterns within the group of severe cutaneous adverse
reactions (SCAR). In addition to the acronym DRESS,

which was introduced in 1996, further designations such
as hypersensitivity syndrome (HSS) or drug-
induced hypersensitivity syndrome (DIHS) are used
(1). Because of the rarity of DRESS and inconsistent
terminology, reliable incidence rates are not available.

The average age of affected patients was reported as
48 years, with a predominance of women. The reported
mortality rate ranges from 2% to 10% (2, 3).

The clinical presentation of DRESS is characterized
by maculopapular exanthema, which may involve more
than 50% of the body surface, partly with infiltrated
plaques up to erythroderma and frequently accompanied
by burning, pain and itching (2). Secondary skin
manifestations include pustular, oedematous or purpuric
lesions (2, 4).

In the majority of cases, at least 1 internal organ
is involved (bone marrow, liver, kidneys, pancreas,
myocardium), typically indicated by alterations in
laboratory values (2, 5). Haematological abnormalities
include leucocytosis with eosinophilia, atypical
lymphocytes and thrombocytopenia (6). The liver
is frequently affected (53–86%), ranging from mild
hepatitis with elevated liver enzyme levels, to hepatic
failure requiring transplantation (2, 5). Abdominal
sonography reveals hepatomegaly, often accompanied
by splenomegaly (7). Renal involvement (11–53%) may
manifest as haematuria, interstitial nephritis or acute
kidney failure (8). Other organs are rarely involved.

Particularly anti-seizure drugs (e.g. carbamazepine,
lamotrigine, phenytoin) and allopurinol are drugs with
a high risk of inducing DRESS (4). Antibiotics and anti-

SIGNIFICANCE
Due to the rarity of Drug reaction with eosinophilia
and systemic symptoms (DRESS), limited information
is available about the long-term consequences of the
disease. It is of crucial importance to analyse the
correlation between clinical severity and the development
of further diseases in order to ensure adequate treatment
of patients in the acute phase of DRESS and afterwards.
With a better understanding of DRESS, potentially severe
and protracted courses could be managed or may even be
prevented.
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tuberculous agents have also been reported as triggers (9).



In 76% of cases viral  reactivation occurs,
predominantly HHV-6,  but  other  herpesviruses (EBV,
CMV, HHV-7) have also been detected (10).  A
potential  association between viral  reactivation,  a
more severe course and the subsequent  development
of autoimmune diseases has been discussed (11,  12).

The DRESS validation criteria  of  the RegiSCAR-
group (see Table SI)  and the DIHS validation
criteria applied in Japan are used for  making the
clinical  diagnosis  (13,  14).  However,  no significant
difference between patients  with DRESS and DIHS
was observed with regard to clinical  findings (8).
There is  no validated system for grading severity.

The most common sequelae of DRESS include
autoimmune thyroid diseases and diabetes mellitus. The
onset of complications is variable, ranging from weeks
to months or even years after the acute phase. The
impact of glucocorticoid therapy and viral reactivation
on the development of long-term complications is
still discussed (12, 15). Further autoimmune disorders
such as alopecia areata, vitiligo, systemic lupus
erythematosus and scleroderma-like graft-versus-host
disease (GvHD) have also been reported after DRESS
(8).

Being a prospective nation-wide registry, Dokumenta-
tionszentrum schwerer Hautreaktionen (dZh) has aimed
to identify all hospitalized cases of severe skin reactions
in Germany since 1990. In 2003, DRESS was included
in the monitored spectrum of reactions as part of the
international RegiSCAR-project. This registry was used
to analyse long-term outcomes of DRESS based on

severity in a large cohort of patients treated for DRESS
in Germany.

MATERIALS AND METHODS

Potential DRESS cases are classified according to the
RegiSCAR-validation criteria (Table SI). After being
validated as definite or probable DRESS, cases are
categorized by severity into a mild and moderate-
to-severe group using the DILI (drug-induced liver
injury, Table SII) and AKI scores (acute kidney
injury, Table SIII) (16, 17). The DILI score is used
to assess causality and prognosis in drug-induced
liver injury. The AKI score classifies acute kidney
injury into 3 stages based on an increase in serum
creatinine or decreased urine output. Depending on
organ involvement, the corresponding scores were
applied and points were assigned (Tables SII and
SIII). A total score of 2 or more points indicates a
moderate-to-severe case.

For the evaluation of long-term complications,
patients were provided with a follow-up questionnaire,
which systematically captures health impairments,
particularly those affecting skin and mucosa, as well
as diagnostic evaluations. Comorbidities and drug
intolerances are taken into consideration. Furthermore,
it addresses everyday challenges such as aesthetic
impairments, sleep disturbances, nightmares and anxiety
related to medication intake. In addition, both severity
groups were compared in terms of treatment and disease
progression following the acute phase.

Fig. 1. Flowchart of severity classification. DILI: drug induced liver injury; AKI: acute kidney injury.
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Statistical analysis

From 2003 to 2012, the software MACROTM was
used for data management but replaced by another
remote data entry system called RDE-light® in 2013.
Specific Excel spreadsheets were created to analyse the
questionnaires and laboratory values. Data analysis and
graphical representation were executed with Microsoft
Office.

RESULTS

Follow-up cohort and severity classification in relation
to RegiSCAR-score

Of the 95 registered patients between 2003 and 2023,
61 agreed to the follow-up. Among these patients, 36
completed the questionnaire (59%), with the longest
response interval of 2 years (n=8).

In addition to validation of the diagnosis and
assessment of organ involvement, severity was
subsequently classified using the DILI and AKI scores
with the following results: Milder cases (8/14, 57%)
were predominantly found in the group with a lower
RegiSCAR score (≤5), whereas moderate-to-severe
cases (12/22, 55%) were more frequent in the group
with a higher RegiSCAR score (>5). In the mild group,
the distribution of cases according to the RegiSCAR
score was nearly even (n=13 and n=10). In contrast,
in the moderate-to-severe group, a higher proportion of
patients (12/18, 67%) had a RegiSCAR-score>5 (Fig. 1).
Concordance was observed between the point value of 
the RegiSCAR-validation score and severity level.

Demographics

The mean age of the follow-up cohort (n=36) was
45.7±22.9 years, with a median of 50.5 years (range

3–87 years). In total, 58% of the cases (21/36) were
19–64 years old, 22% (8/36) were over 64 years and
20% (7/36) were below 19 years. The moderate-to-
severe cases had a mean age of 44.1±26.3 years,
which was 2 years younger than the mild cases
(46.6±19.4 years).

Women were more frequently affected than men
with 22 of 36 cases (61%). In both severity groups,
women predominated, with twice as many females in
the moderate-to-severe group.

Fig. 2. Skin abnormalities. Reported skin abnormalities in the mild group and the moderate-to-severe group. The percentage refers to the total
number of the follow-up-cohort (n=36), of whom 29 patients (14 mild and 15 moderate-to-severe cases) presented with skin problems. Multiple
answers were possible.

Table I. Frequencies of the sequelae of DRESS

Sequela Frequency Differentiation Frequency

Skin (n=36) 81% Hyperpigmentation 25%
Hypopigmentation 17%
Itching 58%
Other 47%

Mucosa (n=32) 31% Eyes 16%
Mouth 22%
Both 6%

Skin appendages (n=35) 43% Hair 31%
Nail 17%
Both 6%

Other health issues (n=34) 77% Cosmetic impairment 24%
Sleep disturbances 26%
Nightmares 12%
Fear of further medication 51%
Avoided drug intake 49%

The frequencies of the sequelae of DRESS are listed, with further subdivisions
provided. The number (n= ) refers to the patients who provided information in
the follow-up questionnaire. Multiple mentions are possible.
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Skin, mucosa and skin appendages

Skin. In our study, 29/36 patients (81%; 14 mild and
15 moderate-to-severe cases) reported skin issues (see
Table I), 6/36 (17%) suffered from hypopigmentation
and 9/36 patients (25%) from hyperpigmentation (see
Fig. 2). Hypopigmentation appeared in both severity
groups, while hyperpigmentation was more frequent in



mild cases. Itching was observed mostly in moderate-to-
severe cases.
Mucosa. Ten of thirty-two patients (31%; 5 mild
and 5 moderate-to-severe cases) reported mucosal
complications concerning eyes or mouth, with 4 of
these patients having experienced mucosal involvement
during the acute phase. In 4 patients, these
manifestations persisted until follow-up. Two patients
of the mild group had both eye and oral mucosal
problems, including irritated oral mucosa, dry eyes and
oral candidosis with conjunctivitis.
Skin appendages. Fifteen of thirty-five patients (43%)
reported hair/nail problems, 5 had a mild and 10 a
moderate-to-severe reaction. In 3 patients, these issues
persisted until follow-up. A total of 31% (11/35)
experienced hair loss, 6 patients (17%) had brittle
nails, with nail loss occurring in 2 cases. Two patients
presented with hair loss and brittle nails. One patient did
not provide any information.

Other health issues

About 24% of patients (8/34) perceived a cosmetic
impairment, 26% (9/34) suffered from sleep
disturbances and 12% (4/34) from nightmares.
Two patients did not provide any information on
these aspects. Only 3 patients received professional
psychological support after the acute phase, whereas

Table II. Reactions to other medications after the acute phase
(based on patients' information)

Trigger of DRESS Drug/ agent Type of reaction –
patient information

Allopurinol Contrast agent Massive exanthema
Sulfasalazine Paracetamol Itching
Tuberculosis medication
(rifampicin, isoniazid)

Prostaglandins Not specified

Carbamazepine Cortisone Elevated blood glucose
levelsa, dizziness, swollen
lymph nodes in the neckb

Lamotrigine Metamizole Exanthema
Ampicillin/ sulbactam Exanthema and itching
Cefuroxime Vomiting

Vancomycin, phenytoin Voriconazole Increased liver function
parameters, hypotonia

Vancomycin Methylprednisolone Tiredness
Sulfamethoxazole/
trimethoprim

Bortezomib &
bisphosphonates

Exhaustion, irritated skin
on the hands and
around the eyes, reduced
concentration

aNot confirmed in laboratory values. bAlready occurred during the acute phase
of DRESS.

49% (17/35) believed that such support would have
been beneficial. One patient did not provide any
information.
Intolerance reactions to further medication. Fear
of further medication use was confirmed by 51%
of patients (18/35) and 49% (17/35) avoided drug
intake. One patient did not provide any information.
Eleven of thirty patients (37%) reported a reaction
to further medication. Eight patients described various

reactions to medications taken in the follow-up period,
involving the skin in approximately half of the cases
(see Table II). Five patients did not provide any
information. One patient experienced multiple types of
cutaneous reactions to various antibiotics (amoxicillin,
ciprofloxacin, clarithromycin, azithromycin) and to
dapsone.

Laboratory

General. In the follow-up cohort, alterations in blood
count parameters were most frequently observed (94%;
29/31), followed by elevated liver (88%; 28/32) and
renal values (31%; 10/32). Abnormal thyroid (19%;
6/32) and HbA1c values (16%; 5/32) occurred less
frequently (see Fig. 3). Four patients did not provide
any information.
Blood count. Moderate-to-severe cases showed
abnormal values more frequently across nearly
all parameters (erythrocytes, leucocytes, eosinophils,
neutrophils, basophils, platelets, haemoglobin) com-
pared to mild cases. Only lymphocytes and monocytes
were frequently altered in mild cases. Overall,
leucocyte changes were most commonly observed
(74%). However, haematological abnormalities were not
directly related to the RegiSCAR score values.
Liver. The hepatic parameters ALAT, ASAT, γ-GT, AP,
LDH and bilirubin as well as the duration of their
elevation in weeks were analysed. The duration refers
to the total time of values above the reference range
including the acute phase and the follow-up period.
The elevation factor was calculated as the ratio of
the maximum value during the acute phase to the
upper reference limit. γ-GT, with a mean duration of
6.1±2.6 weeks, remained above the reference range
the longest, followed by ALAT and AP (see Table
III). In the mild group, 16 cases showed isolated
hepatic involvement, whereas out of 15 cases in the
moderate-to-severe group, 7 cases experienced hepatic
involvement exclusively and 8 cases combined hepatic
and renal involvement.
Kidney. In eleven patients (31%), renal involvement was
observed as part of DRESS, all within the moderate-
to-severe group. No laboratory data were available for
1 case. In 5 cases, creatinine remained elevated after
discharge, whereas in the other 5, it returned to normal.

4/8    A. Lipinski et al. DRESS: long-term outcomes by severity

Acta Derm Venereol 2026

The mean duration of elevation was 12.6±16.3 weeks
(median: 3 weeks, range: 1–44 weeks). Changes in GFR
were observed in 5 cases, whereas it remained normal
in 4 (40%). The mean duration of GFR elevation was
14.2±15.4 weeks (median: 9 weeks, range: 2–44 weeks).
GFR was not determined in 1 patient.
Thyroid.  In 6 cases (5 moderate-to-severe,  1
mild case)  TSH changes occurred.  Four of  these
patients  had concurrent  hepatic  involvement,  1 had



The mean duration of elevation was 12.6±16.3 weeks
(median: 3 weeks, range: 1–44 weeks). Changes in GFR
were observed in 5 cases, whereas it remained normal
in 4 (40%). The mean duration of GFR elevation was
14.2±15.4 weeks (median: 9 weeks, range: 2–44 weeks).
GFR was not determined in 1 patient.
Thyroid.  In 6 cases (5 moderate-to-severe,  1
mild case)  TSH changes occurred.  Four of  these
patients  had concurrent  hepatic  involvement,  1 had
additional  renal  involvement and 1 had isolated
renal  involvement.  The mean age of  the exclusively
female patients  was 39.2±21.3 years.  In 5 cases,
TSH levels  were measured during the acute
phase.  Two had elevated levels,  which normalized
subsequently.  Two patients  developed Graves’  disease
with hyperthyroidism (3 and 4 months after
discharge) and started thiamazole therapy.
HbA1c. Elevated HbA1c was detected in 5 patients (3
moderate-to-severe cases, 2 mild cases). The mean age
was 68.4±11.7 years (median: 66 years, range: 51–87

years), and 4 patients were female. Two patients had
pre-existing type II diabetes mellitus prior to DRESS.
Hyperglycaemia was observed during hospitalization
and persisted despite adjustments in therapy.

DISCUSSION

Follow-up cohort and severity classification

It is assumed that organ involvement determines the
severity of DRESS and is associated with increased
mortality, liver (53–86%) and kidneys (31–53%) being
most frequently affected (18). Therefore, severity was
classified using the DILI and AKI scores, which
are already employed in clinical practice. Although
the severity of clinical symptoms provides prognostic
guidance, the unpredictable progression of disease over
time complicates accurate predictions.

Moreover, concordance between the point value of
the RegiSCAR validation score and severity level was

Fig. 3. Laboratory abnormalities. Significant laboratory abnormalities of the affected organs in the mild (n=17) and moderate-to-severe group
(n=15). The percentage refers to n=32, the patients for whom laboratory values were available for analysis. For the blood count, laboratory values
from n=31 patients could be evaluated. Organs are shown for which laboratory values outside the reference range were present after discharge.
Multiple answers were possible.

Table III. Liver enzyme values of the mild (n=16) and the moderate-to-severe group (n=15)

Liver enzyme Mild cases (n=16) Moderate-to-severe cases (n=15)

Maximum Elevation factor Duration in weeks Maximum Elevation factor Duration in weeks

MW±SD

ALAT (U/l) 451±413 10.94±9.1 3.35±1.42 (n=15) 925±823 22.56±21.3 5.73±3.13 (n=12)
ASAT (U/l) 435±1,001 9.72±19.84 1.28±0.93 (n=15) 724±759 19.86±22.45 3.22±2.34 (n=12)
γGT (U/l) 531±454 11.97±10.18 5.42±1.75 (n=15) 723±436 16.1±9.57 6.99±3.2 (n=12)
AP (U/l) 264±127 (n=15) 2.11±1.02 (n=15) 4.72±10.8 (n=14) 375±207 2.77±1.82 2.34±1.73 (n=12)
LDH (U/l) 1109±1,857 (n=13) 3.94±5.3 (n=13) 1.54±1.52 (n=12) 701±466 (n=14) 3.28±1.84 (n=14) 3.93±2.33 (n=11)
Bilirubin (mg/dl) 0.85±0.53 (n=15) 0.73±0.41 (n=15) 0.57±0.31 (n=3) 3.36±3.30 3.16±3.61 1.94±1.29 (n=11)

The maximum value during the acute phase of DRESS, the elevation factor, and the duration of elevation are provided. If values were not determined for all cases,
the number of cases (n= ) is specified. Cases with additional kidney involvement are included.
ALAT:Alanine Aminotransferase; AP:Alkaline phosphatase; ASAT:Aspartate Aminotransferase; LDH:Lactate Dehydrogenase; MW:mean; SD:standard deviation;
γGT:Gamma-Glutamyltransferase.
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of enzyme values does not permit precise prediction of
the clinical course. Several studies have demonstrated
an association between DILI and DRESS. Huang et al.
reported a combined incidence of 5.2% (19). Medina-
Cáliz et al. discovered more severe hepatic injury in
cases with both conditions compared with an isolated
occurrence of DILI (20).
AKI. The AKI score was used to assess renal
involvement, as it enables rapid classification based
on creatinine levels (17). However, this approach
may result in misclassification of severity because
the assessment relies on a single measurement.
Additionally, it is crucial to know the individual
baseline creatinine level. Since most patients develop
their reaction outside the hospital, this baseline value is
frequently unknown.

Demographics

The mean age of the follow-up cohort was 46 years
(range: 2–87 years), which is consistent with literature
data (2, 3, 6). The higher incidence of DRESS in
women has been observed before as well. Females
generally have a higher risk of experiencing adverse
drug reactions (21) and, subsequently, are more often
affected by long-term complications.

Skin, mucosa and skin appendages

More than half of the patients experience skin issues
after the acute stage of DRESS, particularly moderate-
to-severe cases. Hyper- and hypopigmentation as well
as itching are common. Vitiligo is frequently described
in connection with hypopigmentation following DRESS
(22). An imbalance of Treg and CD8+-T-cells in vitiligo
patients supports the assumption that autoimmune
diseases and DRESS share similar pathogenesis (23).
Mucosal symptoms are less common and milder in
DRESS compared to other types of SCAR, which
explains the lack of follow-up surveys on this aspect
(24).

A multicentre study involving 182 patients describes
hair loss following DRESS (25). Alopecia areata was
observed in 5% of cases, with affected patients having
higher RegiSCAR score values. This trend is confirmed
in the present study: 31% of follow-up patients reported
hair loss, with higher average RegiSCAR score values
(6.72±1.48 vs 5.87±1.33). Moreover, disease severity
tends to be higher in our follow-up group (0.6 vs 1.4).
Nail problems are not systematically investigated in the
literature but are occasionally mentioned (26).

Health problems

Moderate-to-severe cases are more frequently affected
by sleep disturbances, nightmares, fear of medication

use and medication avoidance, as clinical severity
strongly influences subjective perception. In that
context, psychological factors play a major role, and
post-traumatic stress disorders and depression following
SCAR have already been described (27).
Intolerance reactions to further medication. DRESS
patients showed an increased risk of intolerance
reactions to further medication. In this study, 27% of
cases had such a reaction, particularly to antibiotics –
consistent with reports indicating that amoxicillin, in
particular, triggered adverse reactions (28). Similarly
Barbaud et al. discovered that 18% of DRESS patients
reacted to drugs from at least 2 different chemical
groups (29).

Laboratory

General. The evaluation of laboratory values is
complicated by the lack of standardization regarding the
number of parameters and the observation period. To
ensure comparability, a standardized period of 2 years
was adopted. For follow-up care, a complete blood
count as well as examinations to assess abnormalities
detected during the acute phase should be performed
twice weekly for 1 month after normalization (30).
Liver.  The duration of  liver  enzyme elevation varies
depending on the specific  enzyme and the severity
of the acute phase.  In this  study,  γ-GT  showed the
longest  period of elevation,  with a mean of 6.99±3.2
weeks,  followed by ALAT and AP. The greatest
increase was observed for  ALAT in the moderate-to-
severe group,  with a mean factor  of  22.56±21.3 (see
Table II).  Lee et  al.  reported a range of  3–22 days,
whereas our study observed elevations over several
weeks (31).  Lin et  al.  found abnormal values in
64% of patients  even on day 30 (32).  The effect  of
glucocorticoid therapy could not  be assessed due to
the absence of  a  comparison group,  although Lee et
al.  found no significant  impact  (31).
Kidney. Acute kidney injury (AKI) is the most common
renal manifestation, occurring in 96% of cases (33). All
affected patients in our cohort reached at least a score of
2 and were classified as part of the moderate-to-severe
group. In patients with pre-existing kidney disease, renal
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function deteriorated. The risk of chronic kidney disease
following AKI is increased (17, 34). This highlights
the necessity of follow-up assessments to detect late
complications.
Thyroid. In a case series by Kano et al., thyroid
disorders occurred in 5% of patients (35). In this cohort,
17% showed abnormalities in 2 patients (6%) diagnosed
with Graves' disease. Younger patients are more likely
to develop autoimmune diseases (36), as observed here
in 2 women who developed autoimmune thyroiditis 3–4



months after DRESS. Women generally have a higher
risk of Graves' disease (35, 37). Thyroid dysfunction
is common in DRESS patients and is associated with
HHV-6 reactivation (12), which was also observed in
the present study.
HbA1c. In addition to deterioration of blood sugar
levels in patients with pre-existing diabetes mellitus,
fulminant type I diabetes is often reported. In Japan,
its incidence with DRESS is higher (0.54%) compared
to the general population (0.01%), while autoimmune
type I diabetes is rare (38). In this study, no
type I diabetes was identified. Repeated instances of
uncontrolled diabetes mellitus or disrupted diabetic
metabolism were observed. Glucocorticoid therapy,
which may exacerbate HbA1c levels, was initiated after
the elevated values were detected.

Limitation

Due to variability in follow-up assessments, laboratory
values were obtained at different time points. However,
efforts were made to ensure a consistent follow-up
period, with a maximum duration of 2 years. Severity
grading was based on 2 clinical scoring systems, which
classify patients according to the available laboratory
parameters. This approach may introduce bias in the
assessment of disease severity, as the classification
relies solely on individual laboratory values.

Conclusion

This evaluation provides an overview of DRESS
outcomes, focusing on the impact of patients' sequelae.
It is notable for examining not only comorbidities such
as diabetes and autoimmune thyroiditis but also physical
and psychological effects following the acute phase.
Severity scores (DILI and AKI) facilitate evaluation
of the clinical course, but predicting outcomes remains
challenging due to variable manifestations of DRESS.
Greater severity is associated with a higher risk for
complications, but further studies are required for
better differentiation of symptoms and risk stratification.
Additional education of clinicians and patients is
necessary, especially regarding follow-up care. Regular
laboratory assessments are crucial, yet a lack of
standardized protocols is apparent.
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