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Hydroxychloroquine overcomes
cabergoline resistance in a
patient with Lactotroph Pituitary
neuroendocrine tumor:
a case report
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1Department of Neurosurgery, Center of Pituitary Tumor, Ruijin Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai, China, 2Department of Neurosurgery, Ruian People’s
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Objective: A 22-year-old man complaining erectile dysfunction underwent

transsphenoidal surgery for a 2.7 cm sellar mass with total resection and was

confirmed at pathology to have a lactotroph pituitary neuroendocrine tumor

(PiNET). Postoperatively, the patient’s PRL remained at high level and therefore

accepted high-dose dopamine receptor agonist (DA) therapy. After over 3

months of bromocriptine (BRC) (15mg/day) and over 3 years of cabergoline

(CAB) (3mg/week) therapy, the patient’s prolactin (PRL) never achieved long-

term normalization. He was diagnosed with DA-resistant lactotroph PitNET.

Method: In this study, the patient was given hydroxychloroquine (HCQ) (200

mg/d) and CAB (3 mg/w) in combination for four months. His PRL level was

tested by blood test every month.

Results: Taking the combination therapy of HCQ and CAB, the patient’s

uncontrolled PRL level was normalized within one month and was

maintained at the normal level thereafter. Pituitary magnetic resonance

imaging (MRI) images with enhancement showed no recurrence. The patient

also regained normal sexual function.

Discussion: This is the first report on the combination of HCQ with CAB for the

effective treatment of DA-resistant lactotroph pituitary neuroendocrine tumor
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in a patient, which might provide a novel treatment strategy for clinical

management.
KEYWORDS

case report, cabergoline, hydroxychloroquine, novel therapy, resistant lactotroph
pituitary neuroendocrine tumors
Introduction

Pituitary neuroendocrine tumors (PitNETs) represent 10–

25% of intracranial neoplasms. They can be classified into

clinically non-functioning PitNETs and hormone- secreting

PitNETs. Lactotroph PiNETs account for 53% of PitNETs (1).

Currently, dopamine receptor agonist (DA) including

bromocriptine (BRC) and cabergoline (CAB) are the first-line

medical treatment to lactotroph PiNET. Our previous review

summarizing publications from 2000 to 2018 showed that CAB

normalized prolactin (PRL) levels in 79.7% of patients and

reduced tumour volume in 73.9% of patients (2). However, the

remaining patients showed partial or complete DA resistance.

DA resistance is defined by inability to achieve PRL

normalization or 30% shrinkage in tumor diameter

imageologically after three to six consecutive months

administration of over 15 mg/day of BRC or 2 mg/week of

cabergoline, according to a review published in 2019 (3). These

patients need more invasive therapy such as transsphenoidal

surgery and radiotherapy, which may cause huge influence on

their life quality. There is an unmet demand for the effective

treatment of patients with DA-resistant lactotroph PiNETs.

Hydroxychloroquine (HCQ)/chloroquine (CQ) is

traditionally used for rheumatoid arthritis, systemic lupus

erythematosus, and malaria. Severe side effects include nausea
02
and vomiting (10%), dermatology affections (6%), cardiac

complications (3%), visual complaints (2%), and others (4).

Compared with CQ, HCQ has lower toxicity and causes less

side effects (5). Our previous studies have demonstrated that

chloroquine (CQ) could increase the sensitivity of PitNETs to

CAB by inhibiting autophagy in vitro (6). Here, for the first time,

we report a patient who was resistant to DA treatment is finally

cured by the combination of HCQ and CAB.
Case presentation

A 22-year-old man came to the hospital in 2010 with

complaints of erectile dysfunction and occasional mild visual

dysfunction for two years, with no headache and galactorrhea,

and his symptoms had worsened in the last two months. During

this period, no clinical treatment had been given to the patient.

Physical examination showed no other abnormal signs.

Perimetry showed no visual field defect. Hypophysial hormone

testing showed a serum PRL level of over 21,186.44 mIU/L

(normal range: 55.96-278.36 mIU/L). Contrast enhanced

magnetic resonance imaging (MRI) revealed a 2.0×2.7 cm

mass in the sella, invading into the sphenoid sinus without

surrounding the bilateral internal carotid arteries (Figure 1A).

The patient chose to have the tumour removed by
FIGURE 1

T1WI by contrast enhanced MRI before, after the surgery and in the follow up. MRI before the surgery (A). One week after the surgery (B). Four
months before HCQ and CAB combination treatment (C). Three months after HCQ and CAB combination treatment (D).
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transsphenoidal surgery. At pathology, PitNETs was confirmed

and lactotroph PiNET was diagnosed by immunohistochemistry

after surgery (PRL (+), TSH (thyroid stimulating hormone) (-),

CK (cytokeratin) (+), ACTH (adrenocorticotropic hormone) (-),

LH (luteinizing hormone) (-), CgA (chromogranin A) (-), FSH

(follicle-stimulating hormone) (-), GH (growth hormone) (-),

Syn (synapsin) (+)).

However, the postoperative PRL level of the patient was

1748.59 mIU/L and did not decrease to the normal level despite

no residual tumour on MRI (Figure 1B). Eventually, the patient

accepted dopamine agonist treatment of a gradually increasing

dose of BRC from 2.5 mg/day to 15 mg/day. However, even after

taking BRC at 15 mg/day for four months, his serum PRL, which

was 1737.02 mIU/L, showed no significant decline. Considering

the failure to control his serum PRL by BRC, he was

recommended to switch to CAB treatment, starting at a dose

of 1 mg/week. His blood PRL level decreased to 259.77 mIU/L

(within the normal range) after four years of administration,

according to the blood test at June 3rd, 2014. One month later,

his blood PRL raised again to 377.32 mIU/L (above the upper

limit). Then, CAB was increased to 2 mg/week for 3 years and

increased to 3 mg/week for 4 years; however, the patient’s PRL

level was never normalized (Figure 2). MRI showed no residual

tumour (Figure 1C). Therefore, the patient was diagnosed with

DA-resistant lactotroph PiNET.

Our previous study showed that CQ coordinates the effects

of CAB and reverses DA resistance in vitro and in an animal

model (6). With approval from our hospital ethics committee

and written informed consent from the patient, we

recommended that he receive combination medication of

hydroxychloroquine (HCQ) and CAB. He started HCQ at 200

mg/day in combination with the 3 mg/week CAB on September

30, 2021. 200 mg/day is the initial dose of HCQ for other diseases
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like rheumatoid arthritis and systemic lupus erythematosus

suggested by the dispensatory, which is considered safe. After

one month of the combination therapy, his PRL level decreased

to the normal range (283.80 mIU/L). In the following three

months, the PRL level remained within the normal range

(Figure 2). In addition, the patient regained normal sexual

function. To rule out possible side effects of combination

therapy, his visceral organs (liver, kidney, heart, retina) were

evaluated by blood test, electrocardiogram, ultrasonic

cardiogram, and ophthalmoscopy. No damage or side effects

were found. Enhanced MRI continued to show no residual

tumour (Figure 1D).
Discussion

This is the first report on the combination of HCQ with CAB

for the effective treatment of DA-resistant lactotroph PiNET in a

patient. His serum PRL decreased to and remained at the normal

range with no obvious side effect observed. This might provide a

novel treatment strategy for clinical management.

Currently, there are few treatments for drug-resistant prolactin

adenomas, including transsphenoidal surgery, radiotherapy,

somatostatin analogs and others. Transsphenoidal surgery is the

first option for DA-resistant lactotroph PiNETs. After complete

removal through transsphenoidal surgery, PRL can decrease to

normal levels in 67% of cases, and patients can achieve long-term

disease remission (7). However, even when the postoperative MRI

shows no residual tumour, the serum PRL levels in some patients

cannot achieve long-term normalization. Radiation therapy

including stereotactic radiosurgery and fractionated radiation may

still be an option for resistant patient who also have failed surgical

treatment. However, only 15-50% of the cases might get PRL
FIGURE 2

The blue line represented his PRL level in the 12-year following up and the purple line represented the upper limit of PRL normal range
according to the hospitals where the blood was tested.
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normalization (8) after a median delay of 3–10 years (3).

Meanwhile, radiation therapy could cause hypopituitarism. A

study showed that 80% patients developed hypopituitarism 10-15

years after radiation therapy (9, 10). Somatostatin including

Octreotide and Lanreotide could provide an option. However,

outcomes varied a lot in the current reports, concluded by a

review published in 2020 (11). New indicators still need to be

discovered to predict the effect of somatostatin analogs on DA

resistant lactotroph PiNETs. Recently, metformin was found to

inhibit the growth and PRL secretion of lactotroph PiNET cells in

vivo and in vitro (12). However, this was not confirmed in a further

study including 10 patients (13).

Recently, HCQ/CQ has been used in the treatment of other

solid tumours. A study by Sotelo J et al. found that CQ in

combination with radiation therapy and chemotherapy increased

the survival rate of glioblastoma patients (14). Another study found

that HCQ increased the tumor response to preoperative

chemotherapy in pancreatic adenocarcinoma (15). Recently,

relevant studies showed that hydroxychloroquine and chloroquine

might act through multiple mechanism including inhibition of

autophagy and others. Our previous studies have demonstrated

that chloroquine (CQ) could increase the sensitivity of PitNETs to

CAB by inhibiting autophagy in vitro (6). We found that the up-

regulation of autophagic protein p26 and LC3-II to the pituitary

adenoma cell line, induced by CAB, was prolonged by CQ. This

suggested that CQ could cause blockage to the normal autophagic

cycles. In addition to autophagy inhibition, King MA et al. found

that chloroquine could inhibit the synthesis of cholesterol and lead

to cell death (16). Therefore, we registered a clinical trial

(NCT03400865) attempting to use CAB with HCQ/CQ to treat

the patients with DA-resistant lactotroph PiNET.

Our report suggests that HCQ in combination with CAB

provides a novel treatment strategy for DA-resistant lactotroph

PiNETs. Stronger evidences will be provided after our clinical

trial (NCT03400865) comes into practice in the future.
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