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Abstract. Fusion of the anaplastic lymphoma kinase (ALK) gene 
is a rare driver in non‑small cell lung cancer (NSCLC). Lorlatinib 
is a third‑generation ALK inhibitor approved for the treatment 
of locally advanced or metastatic ALK+ NSCLC. The traditional 
administration method of lorlatinib is whole tablet ingestion, 
while the efficacy effect of gastric tube injection after water disso‑
lution remains unclear. In the present report, a marked response 
to lorlatinib in a 49‑year‑old patient with ALK+ NSCLC who was 
administered lorlatinib through a gastric tube, was described. 
The patient had received chemotherapy combined with immune 
checkpoint inhibitors prior to targeted drug therapy and devel‑
oped hyperprogression, which was mainly manifested as rapid 
enlargement of the primary lesion with multiple new systemic 
metastases, accompanied by poor performance status score, 
esophageal compression and difficulty eating. The patient was 
injected with pre‑dissolved lorlatinib through the nasogastric tube. 
After 6 days, related symptoms, such as dyspnea and dysphagia, 
were relieved. After 18 days, the esophageal stenosis was signifi‑
cantly alleviated, and the gastric tube was removed. In conclusion, 
gastric tube injection be used as a means of lorlatinib administra‑
tion in patients with ALK+ NSCLC with dysphagia, regardless of 
previous immunotherapy‑associated hyperprogression.

Introduction

Lorlatinib is a highly effective third‑generation oral tyrosine 
kinase inhibitor against anaplastic lymphoma kinase (ALK). 

In cell experiments, lorlatinib was shown to be more effec‑
tive than second‑generation inhibitors, and had the broadest 
coverage of ALK‑resistant mutations (1). Despite the resistance 
of previous ALK inhibitors (first generation, second genera‑
tion or both), lorlatinib exhibits strong antitumor activity (2), 
particularly in terms of intracranial activity in patients with 
central nervous system metastases (including leptomeningeal 
metastases) (3). Lorlatinib has been approved by Food and 
Drug Administration for use in patients with locally advanced 
or metastatic non‑small cell lung cancer (NSCLC) who were 
previously treated with at least one ALK inhibitor (4). First‑ 
and second‑generation ALK inhibitors are available in oral 
capsule form (5,6). Lorlatinib is administered as an oral tablet 
and no intravenous administration preparation is available (7). 
In patients with esophageal obstruction, it is unclear whether 
administration through a gastric tube affects the drug efficacy.

Hyperprogression was first described in case reports and 
retrospective studies of patients using immunosuppressive 
checkpoint inhibitors (such as Nivolumab, Pembrolizumab), 
when certain patients with cancer appeared to show acceler‑
ated tumor growth after beginning immunotherapy  (8‑10). 
Retrospective observational studies revealed that in patients 
with epidermal growth factor receptor (EGFR) and ALK muta‑
tions, first‑line immune checkpoint inhibitors have a limited 
benefit and increase the risk of tumor hyperprogression (11,12). 
However, it remains unclear whether the efficacy of the targeted 
drug is affected if an immune checkpoint inhibitor is used in 
patients with the mutation, and if hyperprogression occurs 
because of an inadequate assessment of the initial status.

The present case report describes a patient with advanced 
NSCLC who was first evaluated as negative for gene mutations, 
but developed hyperprogression combined with external esopha‑
geal pressure stenosis after first‑line chemotherapy combined with 
immune checkpoint inhibitors. The ALK gene fusion mutation 
was detected during reevaluation of the patient, and second‑line 
treatment via gastric tube injection of lorlatinib was effective. In 
the present case, dysphagia and dyspnea improved after treatment.

Case report

In a 49‑year‑old male patient who underwent a physical 
examination at the Western Theater General Hospital 
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(Chengdu, China), a lung shadow with a size of 3.4x4.3x5.2 cm 
was observed on computed tomography (CT) in September 
2021 (Fig. 1A and B). However, the patient did not recognize 
the severity of the disease. The patient was again admitted to 
the General Hospital of Western Theater Command (Chengdu, 
China) in January 2022 due to the presence of blood in the 
sputum. Reexamination of the chest CT images of the patient 
showed soft‑tissue masses in the lower lobe of the right lung 
with a size of 4.0x4.3x5.2 cm (Fig. 1C and D). The pathological 
diagnosis of the patient was right lung adenocarcinoma with 
mediastinum, right hilar lymph nodes, pleura and bone metas‑
tases, stage IVB, based on CT‑guided percutaneous pulmonary 
aspiration. Blood sampling was performed for next‑generation 
sequencing (NGS) detection of lung cancer mutant genes 
conducted externally at Accbio due to an insufficient amount 
of biopsy tissue sample being available. Programmed death 
ligand 1 (PD‑L1) expression was not detected, and mutations of 
EGFR, ALK, ROS proto‑oncogene 1 and MET were negative. 
A total of three cycles (one cycle is 21 days) of chemotherapy 
consisting of pembrolizumab 200 mg, cisplatin 120 mg and 
pemetrexed disodium 800 mg injection were administered 
in February, March and April 2022. A chest CT at the end 
of May 2022 showed that the primary lesions were markedly 
enlarged, new lung consolidation had occurred, and right lung 
interstitial thickening with cancerous lymphangitis was more 
evident than that in the previous CT scans (Fig. 1E and F). The 
symptoms of the patient, such as cough and dyspnea, wors‑
ened, and hyperprogression was considered. Accordingly, two 
cycles of the treatment regimen consisting of cisplatin 120 mg, 
docetaxel 120 mg and bevacizumab 800 mg were administered. 

The patient's tumor continued to grow, and considering that 
the rapid tumor growth may be caused by immunosuppressive 
checkpoint inhibitors, pembrolizumab was discontinued. The 
symptoms of the patient were not alleviated, and the patient 
refused further treatment and did not return to the clinic.

In October 18,2022, the patient visited the physician again 
because of extreme dyspnea, complaining of nausea and 
vomiting after drinking water and inability to eat. A chest CT 
showed that the mass soft tissue density in the lower lobe of 
the right lung had increased in the shadow range. In addition, 
right lung interstitial thickening with carcinomatous lymphan‑
gitis was more evident than previously and numerous pleural 
effusions were detected on the right side (Fig. 1G and H). 
The patient had a performance status score of 2 (13). Pleural 
effusion puncture and drainage were performed, and adeno‑
carcinoma cells were detected in the pleural effusion. The 
pleural effusion was sent again for genetic testing.

Gastroscopy revealed external pressure‑associated esopha‑
geal stenosis, which could not be passed by the gastroscope 
(Fig. 2). A gastric tube was placed under the guidance of a guide 
wire under gastroscopy and X‑ray imaging, and enteral nutrition 
support was provided through the gastric tube. Next‑generation 
sequencing of the posterior pleural effusion showed that the 
cells were ALK (E13:A20) fusion mutation‑positive.

It was decided that ALK inhibitors were to be administered, 
but the efficacy of administration through a gastric tube was 
unknown. Both crizotinib, a first‑generation ALK inhibitor, and 
alectinib, a second‑generation ALK inhibitor, are available as 
capsules and cannot be dissolved in water for injection through 
a gastric tube (5,6). The third‑generation inhibitor lorlatinib 

Figure 1. CT scans of the patient. (A) Mediastinal window of the lung mass in September 2021. (B) Pulmonary window where the lung mass was found in 
September 2021 (3.4x4.3x5.2 cm). (C) Mediastinal window of the lung mass in January 2022 and (D) shows the pulmonary window where the lung mass 
was found in January 2022 (4.0 x4.3x5.2 cm; red arrows). None of the aforementioned lung masses were treated. (E) Mediastinal window of chest CT after 
chemotherapy with pembrolizumab. (F) Pulmonary window of chest CT after chemotherapy with pembrolizumab. The lung mass is larger than before (red 
arrows). (G) Pulmonary window of chest CT after 5 cycles of treatment. (H) Mediastinal window of chest CT after 5 cycles of treatment. The pulmonary mass 
was significantly larger, which was considered to be caused by hyperprogression (red arrows). CT, computed tomography.
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was administered to the patient as a tablet in October 2022 
with patient's consent. The drug was dissolved in water at room 
temperature and injected through the gastric tube as follows: 
The gastric tube was rinsed with 20 ml warm water and the 
100 mg (1 piece) tablets were placed in a syringe containing 
20 ml warm water. The syringe was inverted for 5 min until 
the tablets had disintegrated (Fig. 3A), after which the solution 
was immediately injected into the gastric tube. The gastric tube 
and syringe were rinsed with warm water again to ensure that 
all of the drug had entered the stomach (Fig. 3B). A total of 
6 days after this administration, the dyspnea and dysphagia of 
the patient had markedly improved and there was no increase 
in pleural effusion. After 18 days of lorlatinib treatment, the 
chest CT lesions of the patient were notably smaller than those 

Figure 2. External pressure‑induced esophagealstenosis observed through 
gastroscopy.

Figure 3. (A) Image showing lorlatinib being dissolved in a syringe. (B) Image 
showing lorlatinib injected into a gastric tube.

Figure 5. After 18 days of treatment with lorlatinib, gastroscopy showed that 
the external pressure esophageal stenosis disappeared.

Figure 4. (A) Mediastinal and (B) pulmonary windows of chest CT after 
18 days of treatment with lorlatinib. The mass of the lung is smaller than 
before.
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observed previously (Fig. 4A and B). Gastroscopy showed that 
anterior esophageal stenosis was significantly relieved and 
the gastric mucosa was normal (Fig. 5). Thus, the gastric tube 
was removed and oral medication was taken autonomously. 
Subsequently, the patient was given oral lorlatinib and the tumor 
lesions continued to shrink.

After 18 days of taking lorlatinib, the patient was examined 
for blood lipids and developed hyperlipidemia. Atorvastatin 
10 mg each time, once a day was given to reduce blood lipids. 
After 1 month of taking lorlatinib and atorvastatin, the patient's 
blood lipids returned to normal. Except for hyperlipidemia, 
other adverse events, such as edema, weight gain, diarrhea and 
constipation (7), were not observed at follow‑up.

Discussion

As a potent third‑generation ALK inhibitor, lorlatinib inhibits 
almost all known mutated ALK types, including G1202R (14). 
G1202R is the most common secondary resistant ALK mutant 
in patients post progression with second generation ALK 
inhibitor (15). In the B7461001 study, second‑line treatment 
with lorlatinib in patients who previously received crizotinib 
achieved an overall response rate of 72.9% and progres‑
sion‑free survival of 11.1 months (2). In the CROWN clinical 
trial, first‑line use of lorlatinib exhibited superior efficacy 
compared with that of crizotinib in head‑to‑head studies, with 
an overall response rate of 77.2% and progression‑free survival 
of at least 66 months (16). There is a tendency to use lorlatinib 
as a first‑line treatment rather than as a second‑line therapy. 
The CROWN phase 3 clinical trial of lorlatinib did not include 
patients with immunotherapy‑associated hyperprogression 
who could not take the drug orally, and therefore, there are few 
studies on the administration of lorlatinib by gastric tube (17).

In preclinical studies, advantageous pharmacokinetic 
properties have been reported for lorlatinib, including a 
moderate volume of distribution, good oral bioavailability and 
low plasma clearance (15,18). Hibma et al (19) compared the 
bioavailability of a single oral dose of 100 mg and an intrave‑
nous dose of 50 mg of lorlatinib. The adjusted geometric mean 
(90% confidence interval) for the absolute oral bioavailability 
was 80.78% (75.73‑86.16%), and the mean plasma elimination 
half‑life was 25.5 h for oral administration and 27.0 h for 
intravenous administration, indicating the high bioavailability 
of oral lorlatinib. However, current targeted drugs for ALK 
gene mutations are only available as oral tablets, limiting 
the feasibility to administer these drugs to patients with 
dysphagia (5,6). As described in the present case report, lorla‑
tinib was dissolved to obtain a suspension and injected into the 
gastric tube of the patient, leading to a notable curative effect. 
Thus, gastric injection may be used as a therapeutic approach 
for patients with advanced lung cancer who have dysphagia.

Immune hyperprogression is a serious condition experi‑
enced by a small number of patients treated with immune 
checkpoint inhibitors, the reported incidence of which varied 
between 4 and 29%  (20). The mechanism and potential 
predictors of this process remain unclear. The survival time 
of patients with immune hyperprogression is shorter than 
that of other patients. Ferrara et al (21) showed that hyperpro‑
gression and non‑hyperprogression PFS (1.4 vs. 4.9 months, 
P<0.05). In patients with lung cancer showing epidermal 

growth factor receptor and ALK fusion, regardless of their 
PD‑L1 expression, the overall survival of cases treated with 
first‑ or second‑line immunotherapy followed by tyrosine 
kinase inhibitor treatment was significantly shorter than that 
of patients who were negative for gene mutations (22). This 
result may be related to the immunosuppressive state of the 
tumor microenvironment containing the gene mutation. The 
tumor immune microenvironment associated with the ALK 
fusion mutation lacks CD8+ T cells and activated memory 
CD4+ T cells; therefore, tumor immunogenicity is low (23). It 
has been shown that the co‑existence of certain gene muta‑
tions is significantly associated with adverse outcomes of 
immunotherapy (24). Thus, further evaluation is needed to 
examine gene mutations in patients with advanced NSCLC 
before administering immune checkpoint inhibitor therapy. 
If a negative result is obtained when blood samples are used 
for genetic testing, the possibility of a false‑negative result 
should be considered, particularly if the patient shows a poor 
response to immunotherapy, and repeated genetic testing 
should be performed.

In the present case report, the patient responded rapidly 
to treatment with lorlatinib, demonstrating another potential 
advantage of this drug. This effect was also observed in 
another patient with esophageal stenosis (25). In this previous 
study, the patient with ALK+ NSCLC with esophageal metas‑
tasis showed rapid improvement of dysphagia symptoms after 
5 days of treatment with lorlatinib without local therapy. In 
another study similar to the present study, within three days, 
the patient's consciousness improved (26). In the present case, 
dysphagia and dyspnea improved after 6 days of treatment. 
After 18 days of treatment, the patient showed significant 
improvement in cardiac orifice stenosis and the gastric tube 
was removed. The patient was able to eat normally and avoid 
the risk of esophageal stenting or gastrostomy. The efficacy 
of lorlatinib, given its rapid objective response, makes this 
therapeutic agent a good treatment choice after treatment with 
two or more tyrosine kinase inhibitors, and may be effective in 
patients with whom rapid tumor shrinkage is required.
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