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The article by D€onmez-Demir et al., ‘Novel plasminogen

gene mutations in Turkish patients with type I plasmin-

ogen deficiency’, recently published in Blood Coagulation
and Fibrinolysis[1], was read with great interest. The

study’s authors expanded the mutational spectrum of

the PLG gene in the Turkish population and emphasized

the clinical heterogeneity and the timely recognition of

this rare disorder. As highlighted in the discussion, treat-

ment options for type 1 plasminogen deficiency remain

limited, and management strategies, including plasmin-

ogen replacement therapy, are of particular clinical rele-

vance. In this context, we wish to present our paediatric

case demonstrating a multisystemic phenotype and

favourable clinical response to human plasma-derived

plasminogen replacement.

Plasminogen is a protein involved in intravascular and

extravascular fibrinolysis, wound healing, cell migration,

tissue formation, angiogenesis, and embryogenesis. Type

1plasminogendeficiency is a rare disease of thefibrinolytic

system caused by mutations in the PLG gene. It is inher-

ited in an autosomal recessive manner and involves multi-

system involvement. The condition’s prevalence is

approximately 1.6 per million, with a slight predominance

in female individuals over male individuals. Its most

prominent feature is the formation of fibrin-rich, woody

pseudomembranes onmucosal surfaces, particularly in the

conjunctiva.PLG activity has been demonstrated to trigger

plasmin formation and the fibrinolysis process. In addition,

activation ofPLGbyurokinase-typeplasminogen activator

has been shown to promote wound healing and tissue

remodelling [2,3,4]. Although nonspecific treatments

and surgical interventions are available, plasminogen re-

placement therapy has recently been introduced.

The following article expounds on the plasminogen

replacement therapy process of a patient afflicted with

type 1 plasminogen deficiency, a multisystemic clinical

condition associated with accumulated fibrin, and inter-

mittent fresh frozen plasma [fresh frozen plasma (FFP)]-

tissue plasminogen activator (t-PA) and surgical interven-

tion treatments.

An 8-year-old male patient presented with ocular dis-

charge at the age of 2months. A biopsy of themembranous

lesions in the bilateral conjunctiva led to a diagnosis of

lignous conjunctivitis. Due to hydrocephalus, a ventricu-

loperitoneal shuntwas insertedduring theneonatal period.

The patient was admitted to the hospital due to recurrent

respiratory distress. The patient’s findings, including lig-

nous conjunctivitis, a history of hydrocephalus and ven-

triculoperitoneal shunt, and chronic fibrotic changes seen

on chest tomography,were accompanied by a plasminogen

level of 14% (normal: 70–130%). The TDP support was

administered at 10 cc/kg every 10 days. Using topical plas-

minogen and TDP has been employed in managing lig-

nous conjunctivitis. Pulmonary lavage with TDP and t-PA

was performed during bronchoscopy following the detec-

tion of wood-like fibrin plugs in the trachea and bronchi.

The fibrin plugswere reduced.During subsequent follow-

up, the patient exhibited two recurrences of respiratory

distress at 6months and 1 year, respectively, and the

aforementioned procedures were repeated. At the age of

3 years, the patient underwent surgical intervention for the

removal of anal polyps and abscesses. At the age of 4 years,

the patient underwent further surgical intervention for the

removal of a fibrin-induced intestinal obstruction and a

pseudocyst at the shunt tip. Intraoperative intra-abdomi-

nal TDP lavage was performed.

Erosion in the anal region showed a continued upward

trend. Genetic analysis revealed a homozygous PLG
(c.385_391delTCCACTT; p. Ser129LeufsTer99) muta-

tion in the plasminogen gene.

In December 2024, plasminogen replacement therapy

was initiated at 6.6mg/kg/day for 2/7 days. During the 4-

month treatment period, a marked improvement in clini-

cal findings was observed after the first eight doses of

replacement therapy (Fig. 1). In the fourth month of

treatment, an endoscopy was performed in response to

recurrent vomiting and dysphagia. A narrowing was

detected in the distal oesophagus, and balloon dilation

was performed (Fig. 2). The patient continues to receive

plasminogen replacement therapy, and there has been an

improvement in their gastrointestinal symptoms.

Lignous-pseudomembranous lesions are observed with-

out plasminogen activity within body fluids, and fibrin

accumulation within mucous membranes is observed.
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The most prevalent clinical symptom is lignous conjunc-

tivitis, whilst obstructive hydrocephalus has also been

reported in some children [2,5]. The lesions can induce

lignous gingivitis in the gums, otitis, and hearing loss due

to accumulation in the middle ear and tympanic mem-

brane. Fibrin accumulation in the respiratory tract has

been demonstrated to result in respiratory obstruction,

respiratory failure, and recurrent pneumonia [6,7]. In this

case, the clinical presentation included lignous conjunc-

tivitis, gingivitis, hydrocephalus, and respiratory failure

due to pulmonary atelectasis.

In the study conducted by Shapiro et al., the administra-

tion of intravenous plasma-derived plasminogen concen-

trate (6.6mg/kg intravenously, every 2–4 days for

48weeks and every 1–7 days for 124 weeks) resulted

in the plasma level exceeding 10% of the baseline level.

Additionally, all clinical findings were reported to have

completely resolved, with the study concluding that the

treatment was well tolerated. After the study’s findings,

the Food and Drug Administration (FDA) recommended

the utilization of Ryplazim in 2021 [8].

In 2023, Nasiri et al. [4] published a study in which the

drug was administered three times a week to an adult

patient with plasminogen deficiency, and clinical

improvement was observed. In 2024, Decker and collea-

gues reported on a 33-year-old male patient with a

diagnosis of plasminogen deficiency, who exhibited sur-

gical wounds that failed to heal despite standard treat-

ment over a period of 4 months. The patient received six

doses of plasminogen replacement therapy, each 6mg/kg,

administered at 3–4 day intervals. A marked improve-

ment was observed in the surgical wounds. This patient is

documented as the first in the United States to undergo

replacement therapy [3].

In this particular case, representing one of the first in

Europe, treatment was initiated at 6.6mg/kg adminis-

tered twice weekly. Clinical findings showed signs of

improvement after eight replacement doses. In the sev-

enthmonth of treatment, an increase in quality of life was

observed. As in numerous other instances, administering

[3,4,9,10] plasminogen concentrate has been efficacious.

In the case studypresented, clinical findings demonstrated

signs of improvement following the administration of eight

replacement doses, and prophylaxis was maintained.

Plasminogen human-TVMH represents the first drug to

be approved for treating type 1 plasminogen deficiency.

The potential benefits of this approach include enhanced

clinical findings and an improvement in the quality of life

for patients. The present solution is to be considered

more permanent in comparison with both TDP and t-PA.

Early access to plasma concentration is also thought to

reduce or prevent potential complications.
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Fig. 1

Improvement in clinical findings after eight doses of replacement
therapy administered before treatment and at 1 month after treatment.

Fig. 2

The esophageal mucosa was found to be normal proximally; however, it
was observed that distally there was marked narrowing and a double
lumen appearance. It was not possible to advance through the
esophageal lumen.
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To the Editor,

Novel therapies for immune thrombocytopenia (ITP)

and for immune thrombotic thrombocytopenic purpura

(iTTP) are effective but expensive. Danazol, a mild

attenuated androgen, has steroid-sparing activity in

ITP [1] and reduces plasma exchange (PEX) require-

ment in relapsed/refractory iTTP [2,3]. We report the

results of two prospective studies showing cost savings

associated with danazol therapy in ITP and in iTTP.

Both studies were approved by the institutional review

board. All patients signed informed consent. The iTTP

study was registered at ClinicalTrials.gov (ID#

NCT00953771). Danazol is not FDA-approved for ITP

nor for iTTP.

Starting in 2005 on our ITP study, patients with ITP and

platelet count (PLT) less than 30 000/ml received danazol

600mg oral (p.o.) daily in combination with anti-Rh(D)

immune globulin 75mg/kg intravenously (i.v.) on day 1,

repeated whenever the PLT fell below 30 000/ml. After
1 year, danazol was reduced to 400mg daily for 3months

then to 200mg daily for 9months. A comparison of the

rate of discontinuation of anti-Rh(D) after 1 year (pro-

jected 38%) with that (18%) in historical controls treated

with anti-Rh(D) alone [4] was planned. Twenty-six

patients would allow for power 80%, a 0.10. Chi-square

analysis was used to compare requirement for only a

single infusion of anti-Rh(D) in each group. The Stu-

dent’s t-test was used to compare rate of anti-Rh(D)

usage over time in both groups. Results were analyzed

by intent-to-treat.

Study patients and historical controls were matched for

number of patients (26, 28), percentage responders (92,

93), and median duration of follow-up (28.12months,

26months), respectively. Eight (31%) of 26 study

patients required only a single anti-Rh(D) infusion, com-

pared to 1 (3.6%) of 28 control patients, P= 0.007, 95%

confidence interval (95% CI) -0.46 to -0.08. At 1 year of

follow-up, there was a 16% reduction in anti-Rh(D) use in

comparison with historical controls, with mean number of

infusions per month 0.36 for study patients, compared to

0.43 for controls, t = .8354, P> 0.05. Toxicities were mild.

One patient had a retroperitoneal bleed following an

abdominal lymph node biopsy, despite having PLT

87 000/ml three days earlier.
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