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Abstract
BACKGROUND 
Erythropoietic protoporphyria (EPP) is a rare genetic disorder stemming from 
ferrochelatase gene mutations, which leads to abnormal accumulation of proto-
porphyrin IX primarily in erythrocytes, skin, bone marrow and liver. Although 
porphyria-related severe liver damage is rare, its consequences can be severe with 
limited treatment options.

CASE SUMMARY 
This case study highlights a successful intervention for a 35-year-old male with 
EPP-related liver impairment, employing a combination of red blood cell (RBC) 
exchange and therapeutic plasma exchange (TPE). The patient experienced 
significant symptom relief and a decrease in bilirubin levels following multiple PE 
sessions and an RBC exchange.

CONCLUSION 
The findings suggest that this combined approach holds promise for managing 
severe hepatic impairment in EPP.

Key Words: Erythropoietic protoporphyria; Red blood cell exchange; Plasma exchange; 
Delta-aminolevulinic acid; Ferrochelatase; Case report
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Core Tip: Erythropoietic protoporphyria (EPP) is a rare autosomal recessive disorder, with few reported cases of associated 
hepatic injury, posing significant diagnostic challenges. Conventional therapies frequently fall short in severe cases, leading 
to the necessity for liver transplantation. Here, we report the case of a 35-year-old patient with EPP experiencing progressive 
liver dysfunction, unresponsive to standard medical care. A novel intervention comprising combined red blood cell exchange 
and plasma exchange therapies was administered. This approach resulted in a marked improvement in the patient’s liver 
function, highlighting a potentially effective alternative treatment for serious hepatic manifestations in EPP.

Citation: Zeng T, Chen SR, Liu HQ, Chong YT, Li XH. Successful treatment of severe hepatic impairment in erythropoietic protopor-
phyria: A case report and review of literature. World J Hepatol 2024; 16(6): 966-972
URL: https://www.wjgnet.com/1948-5182/full/v16/i6/966.htm
DOI: https://dx.doi.org/10.4254/wjh.v16.i6.966

INTRODUCTION
Porphyria comprises a cluster of metabolic disorders arising from deficiencies in specific enzymes within the heme 
biosynthesis pathway[1]. This deficiency leads to elevated concentrations of porphyrins or their precursors, such as delta-
aminolevulinic acid (δ-ALA) and porphobilinogen, culminating in their abnormal accumulation within tissues and 
subsequent cellular damage[2]. Porphyria is a relatively rare genetic disorder, with prevalence ranging from 0.5 to 10 per 
100000 in different populations[3,4]. High levels of porphyrins can cause significant problems, primarily affecting the 
nervous system and skin[5].

Based on the main site of porphyrin intermediate metabolite accumulation, porphyria can be divided into 
erythropoietic protoporphyria (EPP, OMIM 177000) and hepatic porphyria. EPP is a rare autosomal recessive genetic 
disorder caused by mutations in the ferrochelatase (FECH) gene[6]. FECH catalyzes the final step in the heme biosynthetic 
pathway by chelating ferrous iron with protoporphyrin IX (PPIX). FECH deficiency leads to the abnormal accumulation 
of PPIX, predominantly in erythrocytes, skin, bone marrow, and the liver[7]. EPP is the most common form of porphyria 
in pediatric patients, and has a prevalence ranging from 1:200000 to 1:75000[8]. The symptoms of EPP include the 
formation of non-blistering skin lesions within minutes of exposure to sunlight, which begins in early childhood and 
persists throughout the individual’s lifetime, significantly reducing their quality of life[9].

Approximately 10% of EPP patients experience liver damage. Although severe liver damage in EPP is rare, the implic-
ations for patient health are, nevertheless, significant[10]. The clinical manifestations of liver damage in porphyrias are 
varied and can range from mild liver enzyme disturbances to severe acute cholestatic hepatitis with hepatic failure. 
Furthermore, owing to the rarity of this condition, it can easily be overlooked by clinicians. Currently, the treatment 
options for severe liver damage in porphyria are extremely limited, and patients often ultimately require liver 
transplantation. Here, we present a successful case of treatment of severe hepatic injury in EPP through a combination of 
red blood cell (RBC) exchange and therapeutic plasma exchange (TPE). The results suggest that the combined 
intervention involving RBC and plasma exchange is a promising strategy for treating severe hepatic complications in 
EPP.

CASE PRESENTATION
Chief complaints
A 35-year-old Chinese male patient with a 32-year history of photosensitivity dermatitis presented with severe abdominal 
pain, jaundice, and gastrointestinal symptoms, including nausea, vomiting, cessation of bowel movements, and cessation 
of flatus, at the Department of Infectious Diseases of our hospital on March 10, 2023.

History of present illness
The patient had been experiencing recurrent skin erythema, swelling, pain, and itching within minutes of sunlight 
exposure since childhood, that typically resolved spontaneously after 2 to 3 d. This had been ongoing for the last 32 years. 
Eight years prior to this admission, the patient had experienced recurrent symptoms including right upper abdominal 
pain, poor appetite, aversion to fatty foods, and fatigue. Seeking medical attention at local hospitals, the patient 
underwent routine gastrointestinal decompression, treatment with ursodeoxycholic acid (UDCA) and glycyrrhizin to 
promote bile excretion and protect hepatocytes, and high glucose-load therapy to inhibit δ-ALA synthase. Although these 
treatments resulted in the alleviation of the mentioned symptoms, the condition recurred. One month before this 
admission, the patient's aforementioned digestive symptoms gradually worsened, leading to the decision to seek 
inpatient treatment at our hospital.

History of past illness
The patient’s medical history showed no significant past illnesses such as viral hepatitis or drug allergies.

https://www.wjgnet.com/1948-5182/full/v16/i6/966.htm
https://dx.doi.org/10.4254/wjh.v16.i6.966
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Personal and family history
The patient denied any history of tobacco smoking, alcohol consumption, or illicit drug use, reported no remarkable 
family history of similar illnesses nor three-generation inheritance of genetic disorders or psychiatric illnesses. Genetic 
screening of the patient's siblings did not reveal any significant abnormalities.

Physical examination
The patient presented with conjunctival icterus and generalized jaundice. Mild tenderness was observed on palpation in 
the left subxiphoid region.

Laboratory examinations
Following admission, the patient's auxiliary examinations revealed elevated liver enzymes (aspartate aminotransferase: 
91 U/L, alanine aminotransferase: 149 U/L) and increased bilirubin levels (total bilirubin: 141.8 mmol/L, direct bilirubin: 
104.3 mmol/L). Additionally, vitamin D deficiency was identified (25-hydroxyvitamin D total: 2.47 ng/mL, 25-
hydroxyvitamin D2: 1.22 ng/mL, 25-hydroxyvitamin D3: 1.25 ng/mL), although serum ferritin concentrations were 
found to be unremarkable (139.08 ng/mL).

Imaging examinations
Abdominal X-ray revealed multiple air-filled intestine loops and fecal material accumulation. Further examination 
through abdominal magnetic resonance imaging demonstrated liver inflammation, hepatic iron deposition, chronic 
cholecystitis, and splenomegaly. Liver cirrhosis was detected through abdominal ultrasonography.

Histopathological examination and genetic screening
Liver biopsy confirmed chronic inflammatory liver injury (G3S3) with brownish pigment deposition and birefringent 
particles, suggestive of porphyria (Figure 1A and B). Genetic testing identified mutations in the FECH gene (heterozygous 
p.C202Y and homozygous c.315-48T>C intronic mutations) (Figure 1C and D).

FINAL DIAGNOSIS
The final diagnosis for the presented case is erythropoietic porphyria with severe hepatic involvement and paralytic ileus.

TREATMENT
Upon admission, the patient received high-glucose-load therapy, cimetidine, and arginine heme to inhibit ALA synthase
[2]. Simultaneously, cholestyramine and UDCA were administered to enhance bile excretion. However, following initial 
treatment, the patient's symptoms worsened, with an increase in bilirubin levels and deterioration of liver function. When 
conventional treatments prove ineffective, the challenge of exploring the next steps in treatment arises. After extensive 
literature review and considering the pathogenesis of EPP[11-13], our attention shifted towards RBC exchange and TPE. 
TPE was subsequently performed on multiple occasions (March 20, 22, 24, and 28, 2023), involving the replacement of 
1800–2000 mL of fresh frozen plasma during each session. During the red cell exchange (RCE) procedure, where 
erythrocytes were subjected to ABO-RhD matching, approximately 6 units of RBCs were transfused on March 21, 2023. 
The detailed procedures for TPE and RCE are presented in Table 1.

OUTCOME AND FOLLOW-UP
The interventions led to a gradual decrease in bilirubin levels (from 273.8 μmol/L to 68.6 μmol/L) (Figure 2), 
accompanied by the return of anal exhaust, defecation, and relief from abdominal pain. With continued improvement, the 
patient was discharged from the hospital.

DISCUSSION
EPP is a rare genetic disorder and liver damage associated with porphyria is even more rare, often leading to clinical 
misdiagnosis and oversight. Currently, treatment options for EPP are limited and primarily encompass the following 
approaches: First, there is an emphasis on promoting bile secretion, wherein UDCA is administered to enhance the 
excretion of protoporphyrin in bile[14,15]. However, its efficacy in EPP remains controversial. Second, efforts are directed 
towards reducing the synthesis of protoporphyrin precursors. Hemoglobin, through feedback inhibition, can suppress 
the activity of ALA synthase, consequently decreasing the production of protoporphyrin[1,16]. Cimetidine has also been 
shown to inhibit ALA synthase, thus reducing the protoporphyrin load in patients with EPP, and may also possess 
antihistamine effects that ameliorate pruritus associated with the condition[17,18]. Disruption of the enterohepatic 
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Table 1 Procedure details of therapeutic plasma exchange and red cell exchange

Parameter RCE TPE

Blood type A+, RhD+ A +, RhD+

Th name of the apheresis machine or blood cell separator COM.TEC JAFRON

Total blood volume measured by the equipment 4.1 L NA

Blood volume processed 2270 mL NA

Calcium dose 12 mL (10% Calcium Gluconate) 10 mL (10% Calcium Gluconate)

Red cell replacement 6 units (approx. 750 mL) NA

Plasma volume targeted NA 1800-2000 mL

Replacement fluid volume NA 1800-2000 mL

Blood flow rate 30 mL/min 80-120 mL/min

Adverse reactions None reported None reported

NA: Not available (indicating missing or not applicable values); TPE: Therapeutic plasma exchange; RCE: Red cell exchange.

Figure 1 Hepatic pathology and genetic screening. A and B: Liver histopathology demonstrates brown-yellow granule deposits in hepatocytes, capillary 
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ducts, and Kupffer cells within the hepatic sinusoids. Enlarged portal area with increased lymphocyte and neutrophil infiltration, fibrous tissue hyperplasia, and 
hyperplasia of small bile ducts consistent with G3S3 chronic inflammatory liver injury; C and D: Genetic analysis reveals ferrochelatase gene mutations: homozygous 
intron c.315-48T>C mutation and heterozygous p.C202Y mutation. FECH: Ferrochelatase.

Figure 2 Dynamic changes in total bilirubin and direct bilirubin levels in the patient. Plasma exchange treatments were conducted on March 20, 22, 
24, and 28, 2023 (involving the replacement of 1800-2000 mL of fresh frozen plasma during each session), and a red blood cell exchange treatment was performed 
on March 21, 2023 (approximately 6 units of red blood cells were transfused). Blue arrows represent plasma exchange procedures while brown arrow denotes red 
blood cell exchange treatments. TBIL: Total bilirubin; DBIL: Direct bilirubin.

circulation of protoporphyrin is achieved using agents such as cholestyramine and activated charcoal, which can bind to 
protoporphyrin, facilitating its elimination through feces[19-21]. Additionally, measures are taken to protect hepatocytes 
from toxic damage, using reducing agents such as β-carotene, cysteine, and vitamin C to clear reactive oxygen species[9,
22,23]. Circulating protoporphyrin levels are lowered through techniques such as plasma exchange[24]. Nevertheless, it is 
crucial to note that the effectiveness of these measures in EPP has not been conclusively confirmed. Similarly, in this case, 
despite adequate conventional treatment, the patient's bilirubin levels continued to progressively rise and his liver 
function deteriorated.

Severe EPP-related liver damage can have significant consequences, often necessitating liver transplantation. However, 
post-transplantation relapse is possible because of the continuous release of the erythrocyte precursor protoporphyrin 
from the bone marrow[25]. Currently, on the options for effectively managing EPP-related liver damage are limited, 
posing a challenging clinical problem in the field of porphyria-associated liver diseases.

The exact cause of liver damage in EPP is not fully understood. It is believed that the deposition of protoporphyrin in 
the bile canaliculi and subsequent oxidative stress play a role[26]. Impaired bile excretion leads to further protoporphyrin 
accumulation, causing cholestatic liver disease, inflammation, fibrosis, and end-stage liver disease[27]. Cholestatic liver 
failure is a critical complication of EPP that can rapidly progress to a fatal condition called EPP hepatic crisis[28]. 
Intensive treatment, including TPE and RBC exchange, is necessary to rapidly reduce protoporphyrin levels and promote 
liver recovery. Given the concentration of free protoporphyrin in RBCs is approximately 10 times higher than in plasma
[29], TPE alone may not be adequate. However, RBC exchange can increase circulating hemoglobin levels, triggering 
negative feedback inhibition of ALA synthase and avoiding iron overload. Therefore, the inclusion of RBC exchange 
becomes necessary.

However, the therapeutic efficacy of RBC in combination with TPE for conditions such as EPP-related liver disease is 
currently a subject of debate, primarily because of the paucity of robust clinical evidence. According to the American 
Society for Apheresis guidelines for TPE[30], the recommendation for employing TPE/RBC exchange in these conditions 
is modest (Category II, Grade 2C), reflecting reliance on lower-quality evidence or the presence of divergent opinions 
among experts. This cautious stance is further underscored by the existence of contradictory case reports—some suggest 
that this treatment modality may improve liver function, while others have not demonstrated a significant reduction in 
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protoporphyrin levels, thus casting doubt on its clinical benefit[11]. Notably, in this case, a regimen of four TPE sessions 
and one RBC exchange session was associated with a marked decrease in bilirubin levels and alleviation of clinical 
symptoms, without a significant rebound upon follow-up. These findings suggest that TPE/RBC exchange may hold 
therapeutic promise in the management of EPP.

CONCLUSION
In summary, treatment options and evidence-based medicine for EPP-related liver disease are currently very limited. 
RBC exchange combined with TPE holds potential for managing EPP-related liver damage. However, owing to the rarity 
of the disease, there is a continued need to gather clinical evidence in order to further validate its effectiveness.

FOOTNOTES
Author contributions: Zeng T contributed to writing the original draft, methodology, software development, and data curation; Chen SR 
was involved in methodology, data curation, and visualization; Liu HQ contributed to investigation and software development; Chong 
YT provided supervision and methodology; Li XH was responsible for conceptualization and supervision. All authors have read and 
approved the final manuscript.

Informed consent statement: Written informed consent has been obtained from the patient for the publication of this case report.

Conflict-of-interest statement: The authors declare that they have no conflicts of interest.

CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016), and the manuscript was prepared and revised 
according to the CARE Checklist (2016).

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: China

ORCID number: Shu-Ru Chen 0000-0002-8433-9866; Yu-Tian Chong 0000-0001-8215-4393; Xin-Hua Li 0000-0002-6748-9803.

S-Editor: Fan JR 
L-Editor: A 
P-Editor: Cai YX

REFERENCES
1 Stölzel U, Doss MO, Schuppan D. Clinical Guide and Update on Porphyrias. Gastroenterology 2019; 157: 365-381.e4 [PMID: 31085196 DOI: 

10.1053/j.gastro.2019.04.050]
2 Muschalek W, Hermasch MA, Poblete-Gutiérrez P, Frank J. The Porphyrias. J Dtsch Dermatol Ges 2022; 20: 316-331 [PMID: 35304965 

DOI: 10.1111/ddg.14743]
3 Puy H, Gouya L, Deybach JC. Porphyrias. Lancet 2010; 375: 924-937 [PMID: 20226990 DOI: 10.1016/S0140-6736(09)61925-5]
4 Kauppinen R. Porphyrias. Lancet 2005; 365: 241-252 [PMID: 15652607 DOI: 10.1016/S0140-6736(05)17744-7]
5 Heymans B, Meersseman W. Porphyria: awareness is the key to diagnosis! Acta Clin Belg 2022; 77: 703-709 [PMID: 33938396 DOI: 

10.1080/17843286.2021.1918876]
6 Halloy F, Iyer PS, Ghidini A, Lysenko V, Barman-Aksözen J, Grubenmann CP, Jucker J, Wildner-Verhey van Wijk N, Ruepp MD, Minder EI, 

Minder AE, Schneider-Yin X, Theocharides APA, Schümperli D, Hall J. Repurposing of glycine transport inhibitors for the treatment of 
erythropoietic protoporphyria. Cell Chem Biol 2021; 28: 1221-1234.e6 [PMID: 33756123 DOI: 10.1016/j.chembiol.2021.02.021]

7 Wensink D, Coenen S, Wilson JHP, Wagenmakers MAEM, Langendonk JG. Liver involvement in patients with erythropoietic protoporphyria. 
Dig Liver Dis 2022; 54: 515-520 [PMID: 34475006 DOI: 10.1016/j.dld.2021.08.007]

8 Lala SM, Naik H, Balwani M. Diagnostic Delay in Erythropoietic Protoporphyria. J Pediatr 2018; 202: 320-323.e2 [PMID: 30041937 DOI: 
10.1016/j.jpeds.2018.06.001]

9 Biolcati G, Marchesini E, Sorge F, Barbieri L, Schneider-Yin X, Minder EI. Long-term observational study of afamelanotide in 115 patients 
with erythropoietic protoporphyria. Br J Dermatol 2015; 172: 1601-1612 [PMID: 25494545 DOI: 10.1111/bjd.13598]

10 Liu HM, Deng GH, Mao Q, Wang XH. Diagnosis of erythropoietic protoporphyria with severe liver injury: A case report. World J 
Gastroenterol 2019; 25: 880-887 [PMID: 30809087 DOI: 10.3748/wjg.v25.i7.880]

11 Eichbaum QG, Dzik WH, Chung RT, Szczepiorkowski ZM. Red blood cell exchange transfusion in two patients with advanced erythropoietic 
protoporphyria. Transfusion 2005; 45: 208-213 [PMID: 15660829 DOI: 10.1111/j.1537-2995.2004.04190.x]
Honda Y, Kawakami Y, Kan H, Fujino H, Fukuhara T, Naeshiro N, Miyaki D, Kawaoka T, Hiramatsu A, Tsuge M, Imamura M, Hyogo H, 
Aikata H, Chayama K. A second attack of cholestasis associated with erythropoietic protoporphyria was successfully treated by plasma 

12

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-8433-9866
http://orcid.org/0000-0002-8433-9866
http://orcid.org/0000-0001-8215-4393
http://orcid.org/0000-0001-8215-4393
http://orcid.org/0000-0002-6748-9803
http://orcid.org/0000-0002-6748-9803
http://www.ncbi.nlm.nih.gov/pubmed/31085196
https://dx.doi.org/10.1053/j.gastro.2019.04.050
http://www.ncbi.nlm.nih.gov/pubmed/35304965
https://dx.doi.org/10.1111/ddg.14743
http://www.ncbi.nlm.nih.gov/pubmed/20226990
https://dx.doi.org/10.1016/S0140-6736(09)61925-5
http://www.ncbi.nlm.nih.gov/pubmed/15652607
https://dx.doi.org/10.1016/S0140-6736(05)17744-7
http://www.ncbi.nlm.nih.gov/pubmed/33938396
https://dx.doi.org/10.1080/17843286.2021.1918876
http://www.ncbi.nlm.nih.gov/pubmed/33756123
https://dx.doi.org/10.1016/j.chembiol.2021.02.021
http://www.ncbi.nlm.nih.gov/pubmed/34475006
https://dx.doi.org/10.1016/j.dld.2021.08.007
http://www.ncbi.nlm.nih.gov/pubmed/30041937
https://dx.doi.org/10.1016/j.jpeds.2018.06.001
http://www.ncbi.nlm.nih.gov/pubmed/25494545
https://dx.doi.org/10.1111/bjd.13598
http://www.ncbi.nlm.nih.gov/pubmed/30809087
https://dx.doi.org/10.3748/wjg.v25.i7.880
http://www.ncbi.nlm.nih.gov/pubmed/15660829
https://dx.doi.org/10.1111/j.1537-2995.2004.04190.x


Zeng T et al. Treatment of severe EPP-related hepatic impairment

WJH https://www.wjgnet.com 972 June 27, 2024 Volume 16 Issue 6

exchange and blood transfusion. Clin J Gastroenterol 2014; 7: 333-337 [PMID: 26185883 DOI: 10.1007/s12328-014-0501-7]
13 Pagano MB, Hobbs W, Linenberger M, Delaney M. Plasma and red cell exchange transfusions for erythropoietic protoporphyria: a case report 

and review of the literature. J Clin Apher 2012; 27: 336-341 [PMID: 22997063 DOI: 10.1002/jca.21249]
14 Paumgartner G, Beuers U. Ursodeoxycholic acid in cholestatic liver disease: mechanisms of action and therapeutic use revisited. Hepatology 

2002; 36: 525-531 [PMID: 12198643 DOI: 10.1053/jhep.2002.36088]
15 Pirlich M, Lochs H, Schmidt HH. Liver cirrhosis in erythropoietic protoporphyria: improvement of liver function with ursodeoxycholic acid. 

Am J Gastroenterol 2001; 96: 3468-3469 [PMID: 11774991 DOI: 10.1111/j.1572-0241.2001.05363.x]
16 Potter C, Tolaymat N, Bobo R, Sharp H, Rank J, Bloomer J. Hematin therapy in children with protoporphyric liver disease. J Pediatr 

Gastroenterol Nutr 1996; 23: 402-407 [PMID: 8956175 DOI: 10.1097/00005176-199611000-00006]
17 Brooke RC, Sinha A, Sidhu MK, Watson RE, Church MK, Friedmann PS, Clough GF, Rhodes LE. Histamine is released following 

aminolevulinic acid-photodynamic therapy of human skin and mediates an aminolevulinic acid dose-related immediate inflammatory response. 
J Invest Dermatol 2006; 126: 2296-2301 [PMID: 16794585 DOI: 10.1038/sj.jid.5700449]

18 Tu JH, Sheu SL, Teng JM. Novel Treatment Using Cimetidine for Erythropoietic Protoporphyria in Children. JAMA Dermatol 2016; 152: 
1258-1261 [PMID: 27410690 DOI: 10.1001/jamadermatol.2016.2303]

19 Gorchein A, Foster GR. Liver failure in protoporphyria: long-term treatment with oral charcoal. Hepatology 1999; 29: 995-996 [PMID: 
10189233 DOI: 10.1002/hep.510290314]

20 Fischer KP. Resistance of hepatitis B to antiviral agents. Hepatology 1999; 29: 996 [PMID: 10189234 DOI: 10.1002/hep.510290315]
21 McCullough AJ, Barron D, Mullen KD, Petrelli M, Park MC, Mukhtar H, Bickers DR. Fecal protoporphyrin excretion in erythropoietic 

protoporphyria: effect of cholestyramine and bile acid feeding. Gastroenterology 1988; 94: 177-181 [PMID: 3335288 DOI: 
10.1016/0016-5085(88)90627-0]

22 Serebrina LA, Belichenko TA, Pavlova ES. [The differentiated use of mitigating mud therapy in the early convalescent period of viral 
hepatitis]. Vopr Kurortol Fizioter Lech Fiz Kult 1991; 41-43 [PMID: 1926800]

23 Mathews-Roth MM. Beta-carotene therapy for erythropoietic protoporphyria and other photosensitivity diseases. Biochimie 1986; 68: 875-
884 [PMID: 3092881 DOI: 10.1016/s0300-9084(86)80104-3]

24 Tung BY, Farrell FJ, McCashland TM, Gish RG, Bacon BR, Keeffe EB, Kowdley KV. Long-term follow-up after liver transplantation in 
patients with hepatic iron overload. Liver Transpl Surg 1999; 5: 369-374 [PMID: 10477837 DOI: 10.1002/Lt.500050503]

25 Coffey A, Leung DH, Quintanilla NM. Erythropoietic Protoporphyria: Initial Diagnosis With Cholestatic Liver Disease. Pediatrics 2018; 141: 
S445-S450 [PMID: 29610169 DOI: 10.1542/peds.2016-1625]

26 Levy C. Overview of Liver Involvement in Patients With Erythropoietic Protoporphyria. Gastroenterol Hepatol (N Y) 2023; 19: 104-107 
[PMID: 36866109]

27 Casanova-González MJ, Trapero-Marugán M, Jones EA, Moreno-Otero R. Liver disease and erythropoietic protoporphyria: a concise review. 
World J Gastroenterol 2010; 16: 4526-4531 [PMID: 20857522 DOI: 10.3748/wjg.v16.i36.4526]

28 Wensink D, Wagenmakers MA, Wilson JP, Langendonk JG. Letter to the editor: Diagnosis of erythropoietic protoporphyria with severe liver 
injury - a case report. World J Gastroenterol 2019; 25: 4292-4293 [PMID: 31435180 DOI: 10.3748/wjg.v25.i30.4292]

29 Wahlin S, Harper P. Pretransplant albumin dialysis in erythropoietic protoporphyria: a costly detour. Liver Transpl 2007; 13: 1614-1615 
[PMID: 17969208 DOI: 10.1002/Lt.21259]

30 Connelly-Smith L, Alquist CR, Aqui NA, Hofmann JC, Klingel R, Onwuemene OA, Patriquin CJ, Pham HP, Sanchez AP, Schneiderman J, 
Witt V, Zantek ND, Dunbar NM. Guidelines on the Use of Therapeutic Apheresis in Clinical Practice - Evidence-Based Approach from the 
Writing Committee of the American Society for Apheresis: The Ninth Special Issue. J Clin Apher 2023; 38: 77-278 [PMID: 37017433 DOI: 
10.1002/jca.22043]

http://www.ncbi.nlm.nih.gov/pubmed/26185883
https://dx.doi.org/10.1007/s12328-014-0501-7
http://www.ncbi.nlm.nih.gov/pubmed/22997063
https://dx.doi.org/10.1002/jca.21249
http://www.ncbi.nlm.nih.gov/pubmed/12198643
https://dx.doi.org/10.1053/jhep.2002.36088
http://www.ncbi.nlm.nih.gov/pubmed/11774991
https://dx.doi.org/10.1111/j.1572-0241.2001.05363.x
http://www.ncbi.nlm.nih.gov/pubmed/8956175
https://dx.doi.org/10.1097/00005176-199611000-00006
http://www.ncbi.nlm.nih.gov/pubmed/16794585
https://dx.doi.org/10.1038/sj.jid.5700449
http://www.ncbi.nlm.nih.gov/pubmed/27410690
https://dx.doi.org/10.1001/jamadermatol.2016.2303
http://www.ncbi.nlm.nih.gov/pubmed/10189233
https://dx.doi.org/10.1002/hep.510290314
http://www.ncbi.nlm.nih.gov/pubmed/10189234
https://dx.doi.org/10.1002/hep.510290315
http://www.ncbi.nlm.nih.gov/pubmed/3335288
https://dx.doi.org/10.1016/0016-5085(88)90627-0
http://www.ncbi.nlm.nih.gov/pubmed/1926800
http://www.ncbi.nlm.nih.gov/pubmed/3092881
https://dx.doi.org/10.1016/s0300-9084(86)80104-3
http://www.ncbi.nlm.nih.gov/pubmed/10477837
https://dx.doi.org/10.1002/Lt.500050503
http://www.ncbi.nlm.nih.gov/pubmed/29610169
https://dx.doi.org/10.1542/peds.2016-1625
http://www.ncbi.nlm.nih.gov/pubmed/36866109
http://www.ncbi.nlm.nih.gov/pubmed/20857522
https://dx.doi.org/10.3748/wjg.v16.i36.4526
http://www.ncbi.nlm.nih.gov/pubmed/31435180
https://dx.doi.org/10.3748/wjg.v25.i30.4292
http://www.ncbi.nlm.nih.gov/pubmed/17969208
https://dx.doi.org/10.1002/Lt.21259
http://www.ncbi.nlm.nih.gov/pubmed/37017433
https://dx.doi.org/10.1002/jca.22043


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	CASE PRESENTATION
	Chief complaints
	History of present illness
	History of past illness
	Personal and family history
	Physical examination
	Laboratory examinations
	Imaging examinations
	Histopathological examination and genetic screening

	FINAL DIAGNOSIS
	TREATMENT
	OUTCOME AND FOLLOW-UP
	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

