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Case Report
Use of cabozantinib in a lung adenocarcinoma patient 
presenting with thrombotic microangiopathy: a case  
report and literature review
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Abstract: Thrombotic microangiopathy (TMA) syndromes are defined clinically by microangiopathic hemolytic ane-
mia, thrombocytopenia, organ injury, and arteriolar and capillary thrombosis. It is an unusual and recognized com-
plication of chemotherapy. We describe herein the case of a patient with lung adenocarcinoma who developed 
thrombotic microangiopathy after 2 weeks treatment of cabozantinib. The results show that an overdose of cabo-
zantinib may sometimes lead to TMA. We suggest that renal biopsy and discontinuation of cabozantinib is neces-
sary. Angiotensin-converting enzyme inhibitor drugs are recommended for treatment. It is important for clinicians to 
be aware that TMA may occur in patients who are treated with cabozantinib.
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Introduction

Thrombotic microangiopathy (TMA) was first 
introduced by Symmers in 1952 as the short-
ened version for thrombotic microangiopathic 
haemolytic anaemia [1, 2]. It is a group of disor-
ders characterized by microangiopathic hemo-
lytic anemia, thrombocytopenia, and organ in- 
jury due to thrombi in the microcirculation. TMA 
includes thrombotic thrombocytopenic purpura 
(TTP) and hemolytic-uremic syndromes (HUS) 
[3]. 

TMA can be triggered by many factors such as 
various drugs, bone marrow transplantation, 
infections, and malignant diseases [4]. An ad- 
verse reaction of drugs is one of the most com-
mon causes of TMA [5]. It is reported that about 
one-fifth of TMA cases are associated with 
pharmaceuticals [6].

Cabozantinib is a new type of molecular target-
ed drug and is approved for the treatment of 
progressive metastatic medullary thyroid can-
cer in 2012. Cabozantinib was approved for the 
treatment of patients with advanced renal cell 
carcinoma (RCC) who have received prior anti-

angiogenic therapy in 2016 [7]. Cabozantinib 
has been studied in many types of tumor and is 
generally well tolerated with promising clinical 
activity. In recent years, cabozantinib has been 
clinically assessed in non-small cell lung cancer 
[8, 9].

Here, we report a case of a female patient with 
lung adenocarcinoma. She presented with pro-
teinuria after treatment of cabozantinib for 2 
weeks. Results of the renal biopsy indicated 
TMA.

Case report

A 43-year-old woman with a two-week treat-
ment of cabozantinib presented with protein-
uria. Her past medical history comprised the 
treatment of lung adenocarcinoma for one year. 
She was diagnosed in 2016 at the age of 42 
years with lung adenocarcinoma. A lower lobec-
tomy for lung adenocarcinoma was performed 
on the right lung. Pathology revealed a 3.5 cm 
adenocarcinoma, 10 of 18 axillary lymph nodes 
was positive for malignancy. Genotyping sh- 
owed that KIF5B-RET is 0.82% of RET gene. The 
patient was classified as having stage pT4N2 
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lung cancer. After resection, she received post-
lumpectomy radiotherapy 28 times and adju-
vant treatment with intravenous carboplatin 
docetaxel and trastuzumab for two cycles. On 
August 2017, results of staging CT scans identi-
fied metastasis of the mediastinal lymph node 
and retroperitoneal lymph node in the left renal 
region. Then she received two cycles of intrave-
nous carboplatin docetaxel, and trastuzumab. 
The liver nodules were found on November 
2017, and cabozantinib administration was ini-
tiated at a dose of 140 mg/day. After cabozan-
tinib initiation for two weeks, the patient was 
admitted to the hospital for edema in both 
lower limbs. On admission, the blood pressure 
was 117/68 mmHg, while the pulse rate was 
80 bpm and the respiratory rate was 18/min. 
The patient’s body temperature was 36.9°C. A 

mation. Three had segmental glomerulosclero-
sis. Mild tubular atrophy and interstitial fibrosis 
was observed for approximately 5% of the cor-
tex samples. Arteries endothelial cells were 
swelling. Electron microscopy showed a thick-
ened glomerular basement membrane and 
expansion of the lamina rara interna. The foot 
process was segmental fusion. There were no 
electron dense deposits. Renal biopsy demon-
strated TMA as shown in Figure 1. 

The patient was treated with Losartan Po- 
tassium 50 mg/d. The index data of serum 
albumin and 24 hour urine protein after treat-
ment with Losartan Potassium are shown in 
Figure 2. After cessation of the drug, album- 
in gradually improved and proteinuria gradually 
reduced. The treatment alleviated the symp-
toms of nephritic syndrome.

physical examination revealed se- 
vere edema in both lower limbs. Br- 
eathing sounds were not vesicular 
and no murmurs were audible. No 
abnormalities were observed dur-
ing the abdominal and neurologic 
examinations.

The results of pathological exami-
nations are shown in Table 1. The 
urinary examination revealed proteinur- 
ia. The results of blood test indi-
cated hypoproteinemia. The resu- 
lts of blood coagulation tests were 
within normal limits and did not 
indicate disseminated inravascu-
lar coagulation. Transthoracic car-
diac ultrsound revealed nothing 
abnormal. Ultrasonography show- 
ed the echogenic kidneys measur-
ing was 10.6 cm (right) and 11.5 
cm (left). 

Renal biopsy was performed 2 
weeks following admission. Five 
glomeruli were sampled for immu-
nofluorescence. There was 1 + 
global mesangial staining for IgM. 
There were all negative with IgA, 
IgG, C3, C4, C1q, kappa, and lamb-
da. Forty-one glomeruli were re- 
viewed on light microscope. Some 
had segmental mesangiolysis, ca- 
pillary endothelial cell swelling, glo-
merular basement membrane th- 
ickening, and double-contour for-

Table 1. Laboratory data on admission
<Urinary exam> <Hematology> <Biochem.>
RBC 8/uL WBC 3.2×109/L TP 47.5 g/L
WBC 0/uL Alb 24 g/L
Protein 3+ RBC 4.02×109/L BUN 1.7 mmol/L
24 hTP 6.19 g Scr 58 umol/L
T/Cr 5.21 g/g Hb 114 g/L UA 128 umol/L

T-Bil 3.90 umol/L
Bil 1.90 umol/L

ANCA (-) PLT 124×109/L AST 27 U/L
C-ANCA (-) MCV 86.40 fL ALT 17 U/L
MPO-ANCA 15 U/mL Hct 0.347 L/L Na 141 mmol/L
PR3-ANCA 12 U/mL K 3.03 mmol/L
GBM 15 U/mL Ca 1.95 mmol/L

P 0.90 mmol/L
<Coagulation>

PLA2R 2.3R U/mL PT 9.50 S T-CHO 6.99 mmol/L
PT% 125%

THSD7A 39.6 ng/mL INR 0.88
APTT 31.70 S  
Fib 2.67 g/L

<Immunology>
ANA (-) TT 17.60 S CRP 3.5 mg/L
ds-DNA 3 U/mL Dimer 3.611 mg/L ESR 40 mm/h

C3 1.49 g/L
Κ 4.05 C4 0.17 g/L
λ 2.02
Κ/λ 1.84
IgA 2.70 g/L
IgG 3.90 g/L
IgM 1.11 g/L
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Figure 1. A. Periodic acid-Schiff reaction. ×400 the glomeruli showmesangiolysis, endothelial swelling and redup- 
lication of the basement membranes. B. Masson’s trichrome. ×400 the glomeruli show mesangiolysis, endothelial 
swelling and reduplication of the basement membranes. C. Periodic acid-Schiff reaction. ×400 the small interlo- 
bular arteries exhibit endothelial swelling. D. Electron microscopy shows a thickened glomerular basement mem-
brane and expansion of the lamina rara interna. The foot process was segmental fusion.

against rearranged during transfection (RET), in 
addition to its activity against human hepato-
cyte growth factor receptor (MET), vascular en- 
dothelial growth factor receptor 2 (VEGFR2), hu- 
man tyrosine kinase with immunoglobulin like 
and EGF-like domains 2 (TIE2), and stem cell 
factor receptor (KIT) [13]. By targeting multiple 
pathways, cabozantinib blocks proliferation 
and metastatic escape pathways. It can pro-
duce rapid and durable responses in patients 
with RET-rearranged lung cancers [9].

There are two speculated pathophysiologic pa- 
thways underlying chemotherapy-induced TMA. 
One is that TMA develops after immune com-
plex formation and deposition within the renal 
vasculature. The second pathophysiologic mo- 
del of TMA involves direct chemotherapy-in- 
duced endothelial toxicity. In this model, TMA 
was caused by decreased tissue plasminogen 
activator and increased plasminogen activator 

Discussion

Thrombotic microangiopathy is currently used 
to describe cases of non-idiopathic hemolytic 
uremic syndrome, thrombotic thrombocytope-
nic purpura, and clinically indistinguishable 
cases of HUS/TTP [10]. The most common clini-
cal features observed in patients with HUS 
involve microangiopathy hemolytic anemia, 
acute renal failure, and thrombocytopenia. TTP 
is characterized by thrombocytopenia, microan-
giopathic hemolytic anemia, neurologic defi-
cits, renal failure, and fever [11].

Many different drugs have been reported to 
cause TMA, including immunosuppressants, 
anti-aggregating agents, and cytotoxic chemo-
therapies [12]. Cabozantinib is active in pa- 
tients with advanced RET-rearranged lung can-
cers [9]. Cabozantinib is a multikinase inhib- 
itor with low nanomolar (IC50 5.2 nM) activity 
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inhibitor, resulting in defective fibrinolysis and 
microthrombi deposition [14]. Typical clinical 
features of an immune-mediated reaction were 
acute onset of symptoms following the recent 
initiation (defined criteria as within 21 days) of 
a drug administered daily or within hours of 
exposure to a drug taken intermittently (defined 
criteria as within 24 hours) [15]. Clinical fea-
tures of dose-related toxicity were either the 
acute onset of symptoms following exposure to 
a toxic substance or toxic dose of a drug, or 
gradual development of toxicity, often mani-
fested as kidney failure. When typical features 
of an immune-mediated reaction were not pres-
ent, the drug was assigned to the toxicity cate-
gory [3].

In this case, the patient had already been treat-
ed with intravenous carboplatin docetaxel and 
trastuzumab for nearly one year with good tol-
erance and had never presented TMA. However, 
after receiving treatment of cabozantinib for 2 
weeks, the symptoms of TMA were observed. 
The treatment of cabozantinib may promote 
the occurrence of TMA.

The doses of cabozantinib studied in trials dif-
fered depending on the indication [7]. The US 
Food and Drug Administration approval in April, 
2016, of cabozantinib 60 mg per day for renal 
cell carcinoma suggests that it has an accept-

treated with cabozantinib. The early diagnosis 
may be vital. Care should be taken to avoid 
using carbentinib at an overdose. It is neces-
sary to monitoring the renal function and urine 
protein during the use of carbentinib. Drugs 
suspected to have induced TMA must be dis-
continued immediately. Furthermore, it is sug-
gested that renal biopsy be performed to make 
clear whether there are other factors causing 
proteinuria. ACEI/ARB drugs can be used to 
reduce urinary protein.
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Figure 2. Laboratory tests demonstrate changes in parameters associated 
with the plasma albumin (ALB) and twenty-four hour total urine protein ex-
cretion (24 hTP) of the patient after withdrawal from Cabozantinib.

able overall safety profile as 
monotherapy [8]. Linh Ngu- 
yen’s experiment showed that 
single oral doses of 60 mg 
cabozantinib capsules appear- 
ed to be generally well tolerat-
ed with no difference in the 
incidence and severity of ad- 
verse events in subjects with 
impaired renal or hepatic func-
tion and in healthy control sub-
jects [16]. In this case, the 
patient took cabozantinib 140 
mg/d, which is far more than 
the normal dose of 60 mg/d. 
The high dose of cabozantinib 
may be the inducement of TMA 
in this case.

Conclusion

Thus, it is important for clini-
cians to be aware that TMA 
may occur in patients who are 
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