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Abstract
The skin is a window to changes deep organ. Several skin lesions indicate a deep organ malignancy. An 

abrupt onset of multiple seborrheic keratosis indicates a deep organ malignancy, acanthosis nigricans can be a 
sign of malignancy at another organ. There is a form of pemphigus that occurs in corresponding to lymphoma 
or other neoplasm. Dermatomyositis is an autoimmune disease that involves skin and muscle, however it can 
be a sign to other organ malignancy. Sweet syndrome can indicate a myeloproliferative or lymphoproliferative 
disorder. Pyoderma gangrenosum can be a sign to other neoplastic disease. Understanding skin lesion would 
help us to seek and identify other organ malignancy in early stage.

Keywords: neoplasm, paraneoplastic syndrome, malignancy, skin 

Ref: Ro J Med Pract. 2024;19(3) 
DOI: 10.37897/RJMP.2024.3.16
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Review

INTRODUCTION 
Paraneoplastic syndrome is the symptoms of a ma-

lignant tumor, apart from the symptoms of the tumor 
itself. This is neither a symptom of a primary tumor nor 
a metastatic tumor. In general, symptoms of paraneo-
plastic syndrome arise because tumor cells actively pro-
duce certain hormones. However, some tumors that do 
not produce hormones can also cause symptoms of 
paraneoplastic syndrome.

The skin, as one of the outermost organs, can be a 
manifestation of paraneoplastic syndrome. There are 
several tumors in internal organs that may have an un-

clear presentation but give symptoms of paraneoplastic 
syndrome on the skin, known as paraneoplastic derma-
toses.

CONTENT

This article will discuss several paraneoplastic syn-
dromes with skin manifestations.

Seborrhoeic keratosis and Leser-Trélat sign

Seborrhoeic keratosis is a benign tumor on the skin 
that is common, especially in the elderly. These tumors 

Abbreviations:
AN   – Acanthosis nigricans
ANA  – Anti-nuclear antibody
DEJ  – Dermoepidermal junction 
DM  – Dermatomyositis
HE  – hematoxylin eosin
HIV  – Human Immunodeficiency    

 virus 
MCP  – metacarpophalangeal 
PCOS  – Polycystic ovary syndrome 
PNP  – Paraneoplastic Pemphigus 
SJS  – Stevens-Johnson syndrome

SLE  – Systemic lupus  
    erythematosus

TEN   – Toxic epidermal necrosis
Anti-dsDNA – anti-double stranded  

    deoxyribonucleic acid
G-CSF  – Granulocyte-Colony  

    stimulating factor
CKMB  – Creatinin Kinase-MB
CPK  – Creatine Phosphokinase 
LDH  – Lactate Dehydrogenase 
SS  – Sweet syndrome

MPDs  – myeloproliferative disorders
LPDs  – lymphoproliferative disorders
PG  – pyoderma gangrenosum
IL  – interleukin
TNF  – Tumor necrosis factor
PMN  – polymorphonuclear
IFN  – interferon
AML  – acute myelogenous leukemia
IBD  – inflammatory bowel disease
MMP  – matrix metalloproteinase
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can sometimes present an asymmetric appearance 
similar to malignant melanoma. Microscopic examina-
tion can clearly differentiate seborrhoeic keratosis from 
malignant melanoma. In seborrhoeic keratosis, there 
are no signs of anaplasia [1].

Seborrhoeic keratoses are only a proliferation of 
mature squamous epithelial cells, which can be accom-
panied by the formation of excessive keratin material. 
This tumor is not a premalignant lesion. However, the 
presence of a lot of seborrheic keratosis can be a sign of 
malignancy in the internal organs, known as the Les-
er-Trélat sign. The neoplasm most often associated 
with Leser-Trélat sign is gastric adenocarcinoma [2], but 
apparently this sign is also found in other malignancies, 
namely lymphoproliferative disorders, lungs, bladder, 
breast and ovarian tumors [2-5].  

However, it's important to note that Leser-Trélat 
sign is rare and does not always indicate the presence 
of cancer. Inamadar and Palit reported a case of Leser- 
Trélat sign, which occurred in a 32-year-old man with 
HIV infection. This patient experienced multiple erup-
tions of papules on the head, neck, and trunk within 3 
weeks [6]. Hsu et al. reported the incidence of Les-
er-Trélat signs in post-heart transplant patients who 
were taking immunosuppressant drugs [7]. These two 
cases show that the immune system also plays a role in 
the occurrence of these signs. Therefore, it is very im-
portant for individuals who experience multiple sebor-
rheic keratoses to undergo a thorough evaluation to 
determine the cause.

Histopathology examination of a biopsied seborrhe-
ic keratosis from a patient suspected to exhibit the Les-
er-Trélat sign does not show any significant difference 
compared to a seborrheic keratosis in a patient without 
underlying malignancy (Figure 1) [8,9]. 

Acanthosis Nigricans (AN)
AN is a skin condition characterized by thickened, 

dark, velvety patches of skin, especially in intertriginous 
areas, such as the axilla and the neck. A generalized 
pruritus and mucosal involvement can be found [2,10]. 
While AN can be associated with certain malignancies, 
including deep organ malignancies, it is more common-
ly associated with non-cancerous conditions such as 
obesity, insulin resistance, hormonal disorders like 
PCOS, and certain medications [2]. 

In cases where AN is associated with malignancy, it 
often occurs in the context of adenocarcinomas, par-
ticularly gastric cancer or certain types of adenocarci-
nomas of the gastrointestinal tract. AN also can be 
found in other adenocarcinoma in diverse sites, include 
uterine, liver, intestine, pancreas, thyroid, ovary, kidney, 
breast, lung, bladder, prostate, and gallbladder [2,11]. 

Chu et al. reported paraneoplastic acanthosis nigri-
cans appearing on the oral mucosa in a 59-year-old pa-
tient with endometrial carcinoma. This patient experi-
enced papillomatic lesions that appeared in several 
parts of the body, especially on the lips, oral mucosa, 
and axilla. A skin biopsy examination of the lesions from 
the oral mucosa and axilla showed similar features [12].

It should be raised suspicion if the AN occur in sud-
den onset, in nonobese-patients and involved more 
widespread/ atypical area (interdigital, soles, palm, 
eyelids, perioral, or mucosal surfaces) [13]. Microscopi-
cally, skin biopsy would have feature of hyperkeratosis, 
papillomatosis, acanthosis, elongated dermal projec-
tions, or epidermal atrophy, and absence of inflamma-
tory infiltrate (Figure 2). 

It is important to note that AN is not specific to can-
cer and can occur in a variety of contexts. The presence 

FIGURE 1. Histopathology feature of Leser Trélat sign. The microscopic feature are same as seborrhoeic keratosis, with hyperkeratosis, 
papillomatosis and pseudohorn cyst (HE, 100x) [9]
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of AN may prompt further investigation to rule out un-
derlying malignancy, especially if it presents suddenly, 
is extensive, or is associated with other signs that sug-
gest a paraneoplastic syndrome.

Paraneoplastic Pemphigus (PNP)
An autoimmune condition known as pemphigus 

causes a spectrum of blistering diseases called acantho-
lysis, in which immunoglobulins attack keratinocyte 
cells and cause the epidermal cells to separate from 
one another. Although pemphigus vulgaris is the most 
common variety, malignancies may occasionally coexist 
with pemphigus. Among the scope of paraneoplastic 
syndromes, this condition is known as paraneoplastic 
pemphigus [14].

While PNP and pemphigus vulgaris typically affect 
the elderly, it has been discovered that PNP can also 
affect young people. PNP is most frequently linked to 
hematolymphoid cancers, including Castleman disease, 
chronic lymphocytic leukemia, and non-Hodgkin lym-
phoma. PNP in thymomas is likewise uncommon, but it 
does occur occasionally [14-15]. Castleman disease is 
typically the cause of PNP in children and adolescents 
[16].

Both pemphigus vulgaris and paraneoplastic pem-
phigus affect the skin and mucosa generally. The clinical 
symptoms of both vary but usually begin with lesions 
on the mucosa, (e.g oral mucosa, lips, conjunctiva, gas-
trointestinal and respiratory tract). Skin manifestation 
appears later and varies, from blistering to lichenoid 
lesion. Joy et al. reported a case of PNP in a 13-year-old 
teenager with erosion of the oral mucosa for 18 months 

without any lesions on the skin or other mucosa. The 
patient was diagnosed with pemphigus vulgaris but did 
not respond to therapy and even worsened. Symptoms 
of stomatitis in PNP are generally more severe than in 
pemphigus vulgaris and do not respond to therapy.  
After a thorough examination, it was discovered that 
Castleman disease was present in the abdomen [17].

Before making a PNP diagnosis, Steven Johnson syn-
drome (SJS) and Toxic Epidermal Necrosis (TEN), must 
be ruled out. Despite having numerous similar features, 
SJS/TEN and PNP need to be distinguished from one an-
other due to their very distinct management and prog-
nosis. The treatment of PNP involves treating the main 
tumor, while in SJS/TEN requires discontinuing the 
causing drugs and giving steroids [15]. PNP has a mor-
tality rate of up to 90% and a significantly less favorable 
outlook than SJS/TEN. Sepsis, gastrointestinal hemor-
rhage, and bronchitis obliterans are the complications 
that led to death [10,15].

It's yet unclear what causes PNP pathogenesis.  
Didona et al. state both humoral and cellular immunity 
has been shown to be involved in PNP. Cellular immuni-
ty is represented by T cells and Natural Killer Cells in the 
dermo-epidermal junction, and humoral immunity is 
represented by antibodies against adhesion molecules 
on the surface epithelium, such as plakin, plakophilin, 
and desmoglein [10].

Immunofluorescence, immunoprecipitation, and 
histological analysis are used to confirm the diagnosis 
of PNP. Histopathologically, PNP shows inflammatory 
cell infiltration and suprabasal acantholysis, which may 
be associated with epidermal necrosis (Figure 3A); in 

FIGURE 2. Histopathology feature of AN. A skin biopsy showing hyperkeratosis, papillomatosis, acanthosis, and increased dermal 
pigmentation in epidermis (HE, 200x) [12]
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contrast, SJS/TEN shows epidermal necrosis along with 
a normal stratum corneum. IgG deposits can be detect-
ed in the basement membrane and epidermal intercel-
lular space by immunofluorescence analysis of PNP 
(Figure 3B). Finding protein complexes (plakin) in im-
munoprecipitation examination is the gold standard for 
diagnosing PNP [10,15,16,18].

Paraneoplastic Dermatomyositis (DM)

Paraneoplastic DM is a rare autoimmune disease 
and is usually considered a diagnosis of exclusion. DM is 
an autoimmune inflammatory myopathy characterized 
by muscle weakness and skin rash. To be able to diag-
nose DM, the clinician needs to exclude other diseases 
such as psoriasis, lichen planus [19], seborrhoeic der-
matitis, SLE, and drug eruption [20]. While it can occur 
on its own, it is considered a paraneoplastic syndrome 
when it is associated with an underlying malignancy. 
Patients with DM have an increased risk of developing 
certain types of cancer compared to the general popu-
lation. In many cases, DM precedes the diagnosis of 
cancer, which suggests that it can be a paraneoplastic 
syndrome associated with an underlying malignancy. 
Some of the malignancies reported to be associated 
with DM are ovarian, lung, gastrointestinal, naso-
pharyngeal, breast, prostate, kidney, non-Hodgkin lym-
phoma, and even some cases of sarcoma [21]. For this 
reason, it is necessary to carry out a thorough history 
regarding the presence of additional symptoms, history 
of previous illnesses, medication history, family history, 
as well as factors that trigger and relieve the symptoms. 
In addition, physical and other supporting procedures, 
for example, muscle enzyme examination, electromy-
ography, serological examination of anti ds-DNA, ANA, 
and skin and muscle biopsy [20].

Like other autoimmune diseases, DM is more com-
mon in women. Symptoms of DM generally begin with 
varying skin symptoms and last for several months to 
years before muscle involvement occurs. Clinician 
should suspect of DM if specific signs are found, espe-
cially Gottron's sign and Gottron's papule. Gottron's 
sign is the presence of erythematous macules on the 
extremities, especially on the dorsal and lateral areas of 
the fingers, knees, and elbows. Gottron papules are 
red-purple papules on prominent body surfaces, for ex-
ample, the MCP area, interphalanges, and distal inter-
phalangeal joints. These lesions can extend to the nail 
border [10,19]. 

This feature needs to be differentiated from lichen 
planus and psoriasis. Ricceri et al. reported a case of a 
30-year-old woman with lesions in the form of reddish 
papules in the MCP area and interphalangeal joints. 
There was no increase in muscle enzymes or changes in 
electromyography, so the patient was diagnosed with 
psoriasis, but it did not improve with topical treatment 
[19].

Aside from periungual telangiectasis with dystroph-
ic cuticles and local hemorrhagic infarction (Keining's 
sign), other skin symptoms associated with DM include 
symmetrical erythema in the face accompanied by ede-
ma (heliotrope rash), erythematous rash in the thoracic 
and back areas (shawl and V-sign), vasculitis, and calci-
nosis cutis. It is necessary to distinguish these symp-
toms from seborrheic dermatitis and SLE [10]. 

In addition to cutaneous complaints, DM also caus-
es weakness in the muscles. Dysphagia, which may be 
accompanied by diaphragmatic weakness, and gradual 
symmetrical weakness in the proximal extremities are 
among the symptoms 22. The outcomes of the fol-
low-up examination, which revealed variations in the 
waves on the electromyography examination and an 

FIGURE 3. Histopathology and immunofluorescence feature of PNP. (A) Suprabasal acantholysis and intraepidermal blister formation 
with eosinophil and lymphocyte infiltrate (HE, 100x) [18]; (B) Direct immunofluorescence showed IgG deposit at intercellular spaces 
and dermoepidermal junction (IgG Immunofluorescence, 100x) [16]

A        B
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increase in muscle enzyme levels (e.g CKMB, CPK, and 
LDH) are likely to confirm the presence of this weakness 
10 It was discovered that several autoantibodies against 
TIF1-Ƴ and anti-NXP-229 were implicated in DM, and 
the presence of these antibodies further raised the risk 
of malignancy [23].

Merry et al. reported a case of DM in a 43-year-old 
female patient with metastatic leiomyosarcoma accom-
panied by symptoms of DM. The patient complained of 
a maculopapular rash on the face and chest area that 
extended to the extremities, accompanied by peri-
orbital edema and weakness in both legs. Laboratory 
results showed a slight increase in leukocyte count, 
C-reactive protein, creatine kinase, alanine transami-
nase, and ANA test levels. The myositis antibody panel 
only showed positive results for TIF1-Ƴ. A muscle biopsy 
was not performed to minimize the risk of metastasis 
[21].

Histopathological images from skin biopsies in pa-
tients with DM show thinning of the epidermis, hydrop-
ic degeneration of basal cells, edema in the papillary 
dermis accompanied by mononuclear inflammatory 
cell infiltrates, and mucin deposition in the dermis and 
DEJ layers (Figure 4) [24]. Skin biopsy examination with 
hematoxylin eosin makes it difficult to differentiate be-
tween DM and SLE. Histopathological examination of a 
muscle biopsy shows segmental necrosis of muscle fib-
ers accompanied by loss of capillary blood vessels and 
infiltration of lymphocyte, histiocytes and plasma cells 
[10,20].

Sweet syndrome (SS)
Sweet syndrome also known as acute febrile neu-

trophilic dermatosis, is a rare skin condition character-
ized by fever, painful skin lesions, and neutrophilic infil-
tration of the skin. While Sweet syndrome can be 
associated with malignancies, including deep organ 
malignancies, it is more commonly associated with var-
ious other conditions, such as infections, inflammatory 
diseases, medications, and autoimmune disorders [25]. 
When Sweet syndrome occurs in association with ma-
lignancy, it is termed “paraneoplastic Sweet syndrome.” 
The malignancies most commonly associated with 
paraneoplastic Sweet syndrome include hematologic 
malignancies (such as acute myeloid leukemia, myelod-
ysplastic syndromes, and Hodgkin lymphoma as well as 
solid tumors like gastrointestinal, genitourinary, and 
respiratory tract cancers [2,26]. Gormley et al. reported 
Sweet syndrome in melanoma patient treated with ipil-
imumab [27].  

Sweet syndrome can be associated with deep organ 
malignancies, but it is important to recognize that it can 
also occur in association with various other conditions. 
Further evaluation is necessary to determine the un-
derlying cause in each individual case. There is a recog-
nized association between Sweet syndrome and myelo-
proliferative disorders (MPDs). MPDs are a group of 
hematologic malignancies characterized by the abnor-
mal proliferation of blood cells in the bone marrow.  
Examples of MPDs include polycythemia vera, essential 
thrombocythemia, and primary myelofibrosis. Sweet 

FIGURE 4. Histopathology feature of paraneoplastic DM. A skin biopsy from dermatomyositis patients showed thinning of the epidermis, 
hydropic degeneration of basal cells, edema in the papillary dermis accompanied by lymphocytes, histiocytes, plasma cells, and mucin 
deposition in the dermis (HE, 200x) [24]
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syndrome can occur in individuals with myeloprolifera-
tive disorders, particularly in cases where there is an 
underlying inflammatory or immune dysregulation. In 
fact, Sweet syndrome is considered one of the derma-
tologic manifestations of myeloproliferative disorders. 
The exact mechanisms underlying the association be-
tween Sweet syndrome and myeloproliferative disor-
ders are not fully understood, but it is believed to in-
volve the release of pro-inflammatory cytokines and 
other inflammatory mediators from dysregulated im-
mune cells and leukocytes in the bone marrow [26]. 
Heath and Ortega-Loayza showed that neutrophils in 
patients with Sweet syndrome had a lower apoptotic 
rate and higher survival ability, resulting in high G-CSF 
levels in these patients. This situation is exacerbated by 
tumor cells, which can also produce G-CSF [28].

When Sweet syndrome occurs in association with a 
myeloproliferative disorder, it is important for health-
care providers to evaluate and manage both conditions 
simultaneously. Treatment may involve addressing the 
underlying MPD as well as providing symptomatic relief 
for Sweet syndrome skin lesions, often with corticoster-
oids or other immunosuppressive agents [29].

There is a recognized association between Sweet 
syndrome and lymphoproliferative disorders (LPDs). 
Lymphoproliferative disorders are a group of conditions 
characterized by the abnormal proliferation of lympho-
cytes, which are a type of white blood cell involved in 
the body's immune response. Examples of lymphopro-
liferative disorders include Hodgkin lymphoma, non- 
Hodgkin lymphoma, and lymphocytic leukemia [29].

If a histological study reveals neutrophil infiltrates in 
the skin lesion, SS can be diagnosed. These skin lesions 
can occur anywhere on the body, from the head to the 
toes, and can vary in size from painful plaques to pus-
tules. Aside from that, peripheral leukocytosis, arthral-
gia, and fever also accompany the onset of these disor-
ders. It can be challenging to distinguish this disease 
from necrotizing fasciitis in severe situations. In a case 
series of 54 patients, Sanchez et al. found that 51 per-
cent of them had necrotizing fasciitis and were there-
fore not treated appropriately [30].

When Sweet syndrome is evaluated histopathologi-
cally, extensive neutrophil infiltrates can be observed in 
the reticular dermis along with blood vessel dilation 
and papillary dermal edema. The epidermis appears 
normal with mild spongiosis [27].

Pyoderma gangrenosum (PG)
Pyoderma gangrenosum is a rare and progressive 

skin disease. Clinically, PG manifests as pustules - pain-
ful reddish vesicles that can coalesce quickly and cause 
ulceration and necrosis. PG is a chronic skin disease, 
and initially thought to be the result of an infectious 
process. However, debridement and antibiotics did not 

seem to cure PG; on the contrary, they seemed to wors-
en the disease [10,31]. Therapy with steroids and im-
munosuppressant drugs actually gives better results; 
therefore, PG is considered to be more related to the 
process of autoimmunity, and neutrophils are thought 
to play an important role in the pathogenesis of this dis-
ease [31,32]. 

Until now, the pathogenesis of PG has been unclear. 
According to Gameiro et al., PG is most likely caused by 
an imbalance in neutrophil homeostasis. In PG and sev-
eral other neutrophilic diseases (e.g., Sweet syndrome), 
there are increased levels of pro-inflammatory cy-
tokines (IL-1β, IL-6, TNF-α, IFN-Ƴ), and G-CSF) in the 
blood and various organs, especially the skin. The pres-
ence of proinflammatory cytokines and various 
chemokines such as IL-8/CXCL8 and CXCL 1,2,3 will 
cause active recruitment and infiltration of T cells and 
neutrophils into the skin. Apart from that, Matrix met-
alloproteinase (MMP) expression was also found, which 
destroys the extracellular matrix and plays a role in pro-
ducing neutrophilic chemokines. The increase in Elafin, 
a neutrophil elastase inhibitor expressed by damaged 
keratinocytes, plays a role in enhancing the process of 
tissue damage and apoptosis. This process contributes 
to ulcer formation, impaired remodeling, and the 
wound healing process in PG [31].

PG is generally a manifestation of several diseases, 
both neoplastic and non-neoplastic. While PG is fre-
quently linked to rheumatoid arthritis, autoinflamma-
tory disorders, and IBD, it can also occasionally be a sign 
of solid organ and hematological malignancy. Multiple 
reports in the literature have found an association be-
tween PG and solid organ tumors [33]. Hematolym-
phoid malignancies are more frequently associated 
with PG and usually take the form of AML. 

In research by Shah et al., it was found that the solid 
organ malignancy most commonly associated with PG 
was breast cancer (31.6%), followed by carcinoma of 
the gastrointestinal tract (colorectal, gastric, ileum), 
respiratory tract (lung, hypopharynx), and renal carci-
noma [32].

Histopathological examination of PG does not pro-
vide a specific picture. Microscopically, polymorphonu-
clear (PMN) infiltrates were only found in the dermis.  
In late-stage cases, it can be accompanied by mono-
nuclear inflammatory cell infiltrates and fibrosis, as well 
as leukoclastic and lymphocyte-mediated vasculitis 
[10].

Because it is a rare case, to be able to diagnose PG 
as paraneoplastic dermatoses, other diseases and PG 
associated with other autoimmune diseases must be 
excluded. According to You et al. (2018), a PG is consid-
ered to be a paraneoplastic dermatosis if the lesion 
does not respond to immunosuppressive agents com-
monly used as PG therapy; the lesion disappears with-
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out recurrence within 3 years after complete removal 
of the primary tumor [34].

CONCLUSION
Several inflammatory dermatoses have been identi-

fied as paraneoplastic dermatoses. These dermatoses 
are an inflammatory condition that does not have any 
atypia nor malignant features; however, they can be a 
sign to other deep organ malignancy. There were no 

differences between paraneoplastic dermatoses com-
pare to non-paraneoplastic counterpart. Therefore, an 
abrupt onset of these conditions condition should raise 
a suspicious of paraneoplastic syndrome and a search 
must be done thoroughly to find whether there was 
any malignancy of other deep organs in the body. 
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SCOPE

ROMANIAN JOURNAL OF MEDICAL PRACTICE – RJMP (Revista Practica Medicala) was founded in 1996 by Adrian Restian, and
later (2006) developed to its modern form, as a joint project of Academic Society of Family Medicine and Romanian Academy of
Medical Sciences. RJMP became a prestigious multidisciplinary scienti�c journal which publishes original papers, review articles,
case reports and letters to the editor on various medical and surgical areas – up-to-date reviews and researches. RJMP provides a
high quality in terms of scienti�c content, but also the editorial and graphic aspect, both through an impartial process of selection,
evaluation and correction of articles (peer review procedure), as well as providing editorial, graphic and printing conditions at the
highest level. In order to increase the scienti�c standards of the journal, special attention was paid to the improvement of the quali
of the published materials, which included articles aimed at deepening the information on prevention and multidisciplinary health
care, classi�ed by sections: general papers, original articles, scienti�c research, clinical studies, case presentations. A team of
reputable medical professionals is involved in a rigorous peer review process that complies with international ethics and quality ru
in the academic world. Increasing the visibility of the ROMANIAN JOURNAL OF MEDICAL PRACTICE is achieved not only through t
exchange of articles with other publications and the collaboration with similar national and international bodies, but also through t
dedicated website where the latest published articles are posted, offering the opportunity to be informed in real time
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FIND SIMILAR JOURNALS 

1
Romanian Medical Journal

ROU

65%
similarity

2
Gynakologische Praxis

DEU

55%
similarity

3
Chinese Journal of Obstetrics
and Gynecology and
CHN

53%
similarity

4
Medicine (Un

USA

5
si

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2019 74
2020 70
2021 166
2022 50

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2019 0.000
Cites / Doc. (4 years) 2020 0.095
Cites / Doc. (4 years) 2021 0.118
Cites / Doc. (4 years) 2022 0.071
Cites / Doc. (4 years) 2023 0.064
Cites / Doc. (3 years) 2019 0.000
Cites / Doc. (3 years) 2020 0.095
Cites / Doc. (3 years) 2021 0.118
Cites / Doc. (3 years) 2022 0.071
Cites / Doc. (3 years) 2023 0.066

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2019 1.35
2020 1 43

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years

% Female Authors

Evolution of the percentage of female authors.
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windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2019 0
Uncited documents 2020 69
Uncited documents 2021 129

Year Female Percent
2019 58.79
2020 61.11
2021 70.11
2022 54.97
2023 48.51

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public
policy documents according to Overton database.

Documents Year Value
Overton 2019 0
Overton 2020 0
Overton 2021 0
Overton 2022 0
Overton 2023 0

Documents related to SDGs (UN)

Evolution of the number of documents related to
Sustainable Development Goals de�ned by United

Nations. Available from 2018 onwards.

Documents Year Value
SDG 2019 28
SDG 2020 29
SDG 2021 96
SDG 2022 37
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