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Abstract 

Background: The use of novel agents such as checkpoint inhibitors and the combination with targeted therapies has 

been increasing exponentially in the last years. Because of this the toxicity profile has been changed and uncommon 

syndromes are more frequent nowadays. PRES is a rare syndrome that causes neurological acute symptoms such as 

bradypsychia, seizure and even irreversible blindness if treatment is not initiated soon enough. It has been related to 

multiple diseases and conditions including with chemotherapy drug combinations and with the use of new oncological 

drugs. The incidence will probably increase in the net years, so we should describe these cases and develop clinical 

guidelines for the diagnosis and management of PRES. 

 

Case Presentation: Here we present a 64-year-old woman with a stage IV adenocarcinoma of the lung that developed 

PRES during treatment with a combination of ramucirumab, a monoclonal antibody against vascular endothelial growth 

factor 2 (VEGFR2), and durvalumab, an antagonist of programmed death-ligand 1 (PD-L1). She developed the 

syndrome with complete remission of symptoms after two weeks, requiring an adjustment of antihypertensive 

medications.  

 

Conclusions: The clinical importance of this case lies in the fact that despite its low incidence, we should be aware of 

these potential toxicities with the increasing use of novel agents in different combinatorial strategies, mainly in patients 
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with other comorbidities. An early diagnosis is crucial since the prognosis depends upon it, decreasing the risk of 

permanent neurological damage and even death. 

 

Keywords: PRES; Durvalumab; Ramucirumab; Lung cancer; Clinical trial; PD-L1; VEGFR2 

 

Abbreviations: PRES: Posterior Reversible Encephalopathy Syndrome; VEGFR2: Vascular Endothelial Growth 

Factor 2 (VEGFR2); PD-L1: Programmed Death-Ligand 1 (PD-L1); CT: Computerized Tomography (CT) 

 

1. Introduction 

Posterior reversible encephalopathy syndrome (PRES) is a rare clinicoradiological condition that involves the 

appearance of acute neurological symptoms compatible with specific neuroimaging findings related to the appearance 

of vasogenic edema in the posterior cerebral region triggered by multiple causes. It has been described in relation to 

other medical pathologies [1] with an increasing incidence in our environment because of the novel oncological 

treatments and the increase in patients with long survival. Although the exact physiopathology of the syndrome is 

uncertain, there are to main theories [2-4]. The most commonly held theory postulates that acute hypertension 

exceeding the autoregulatory capacity of the cerebral vasculature leads to hyperperfusion, which in turn causes a 

breakdown of the blood–brain barrier, allowing the formation of vasogenic edema. On the other hand an alternative 

theory posits that vasoconstriction producing hypoperfusion could be responsible for the development of PRES [2]. 

 

2. Case Presentation 

A 64-year-old woman with no prior history of hypertension or other relevant medical history was diagnosed in 

November 2015 with stage IV lung adenocarcinoma (cT1a N3 M1) without EGFR, ALK or ROS1 alterations and PD-

L1 expression of 5% in tumor cells. She presented with axillary lymph nodes and chest wall metastatic spread and 

received first line treatment with cisplatin-pemetrexed for 6 cycles achieving partial response followed by pemetrexed 

maintenance every 3 weeks. In July 2016, she presented progression of the chest wall lesion, which was treated with 

local palliative radiotherapy and further progression of the primary lung tumor and axillary nodes. She was enrolled in a 

phase 1 clinical trial testing the safety and efficacy of the combination of durvalumab (a PD-L1 antibody) and 

ramucirumab (an anti-VEGFR2 antibody) administered every 3 weeks [3]. She achieved partial response that was 

maintained for 16 months. During this period, she experienced with grade 1 skin rash and grade 2 adrenal insufficiency 

deemed related to durvalumab that required replacement therapy with hydrocortisone. 

 

On February 2
nd

, 2018, the patient presented to the Emergency Room with a three-day history of vomiting and diarrhea, 

accompanied by abdominal pain, intense headache and fatigue. Physical exam revealed a fever of 38,5ºC and 

hypotension 87/55 mmHg. A nasal smear was obtained with a positive result for AH3 influenza virus. She was 

diagnosed with adrenal crisis due to an increase in corticosteroid requirements in metabolic stress during an infection. 

The patient was treated with oseltamivir and high dose corticosteroids with resolution of the fever and hypotension 

within 48 hours of admission. 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/vascularity
https://www.sciencedirect.com/topics/medicine-and-dentistry/blood-brain-barrier
https://www.sciencedirect.com/topics/nursing-and-health-professions/edema
https://www.sciencedirect.com/topics/medicine-and-dentistry/vasoconstriction
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On the sixth day of admission, she started with progressive increase in blood pressure that was maintained for 24 hours. 

That night she presented a hypertensive crisis of 210/110 mmHg accompanied by a bilateral occipital headache. The 

patient described phosphenes and one hour later presented a progressive bilateral amaurosis. Her Glasgow Coma Scale 

was 15/15 but exhibited with bradypsychia with no alterations in comprehension or language emission, abolished 

menace reflex bilaterally, dextroversion of the eyes and cervical rotation to the right. Extraocular muscles responded to 

verbal orders, with no alterations of cranial nerves. Strength was conserved in the four extremities and there was no 

sensory loss. The symptoms rapidly evolved to a generalized tonic-clonic seizure, that resolved with 5 milligrams of 

intravenous diazepam.  

 

The Computerized Tomography (CT) scan showed bilateral parieto-occipital hypodense lesions, affecting the 

subcortical region of the parietal lobes and the corticosubcortical region of both occipital lobes. Magnetic Resonance 

Imaging (MRI) of the brain showed bilateral diffuse alterations in the occipital area that were hypointense on T1, and 

hyperintense on T2 and FLAIR (Figure 1 top), with no restriction of diffusion and no contrast enhancement. Findings 

were consistent with PRES. No hemorrhage or signs of tumor involvement were identified. Under the diagnosis of 

PRES, treatment with intravenous urapidil and levetiracetam was initiated with seizure control and progressive visual 

improvement. Good blood pressure control was achieved and she required the use of four drugs after interruption of 

urapidil for complete blood pressure control (enalapril, amlodipine, labetolol, doxazosine) with full recovery within two 

weeks and complete resolution of the amaurosis. A second MRI was performed 2 weeks later (Figure 1 bottom) with 

resolution of the lesions previously described.  

   

   

Figure 1: Axial FLAIR MRI sequences without contrast on February 9 (top) and February 23 (bottom). They show the 

evolution of hyperintense parietoccipital lesions, without areas suggestive of hemorrhage or bilateral acute ischemia 

(day 9) with complete resolution (day 23). 
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3. Discussion  

The number of immunotherapy combinations has exponentially grown in the last years. As a consequence, the range of 

adverse events has equally increased and different safety profiles of these combos can lead to unexpected consequences. 

Although serious side effects of these drugs are uncommon, they can be challenging and prompt diagnosis and 

treatment can alter the evolution and long-term consequences. In this case report, we describe a case of PRES in a 

patient treated with the combination of durvalumab with ramucirumab. Although the etiology of PRES is not clear, it is 

described that in hypertensive patients, a vascular remodeling is produced which helps maintain the same permeability 

at higher blood pressures, but if the hypertension is produced abruptly it can trigger this syndrome [2, 4]. This can also 

occur with the use of cytotoxic drugs [5, 6] with direct damage of the endothelium causing disruption of blood vessels 

and edema of brain parenchyma (it can also take place in patients without hypertension and at therapeutic drug levels). 

 

It is important to emphasize that PRES has been described in a variety of medical pathologies such as preeclampsia, 

nephropathies (hyperuricemia, hypomagnesemia, metabolic alterations) and increasingly described in patients treated 

with traditional chemotherapy [5, 6], tyrosine kinase inhibitors [7, 8] and immunotherapy [9]. Because of this, it is 

foreseeable to see an increase in incidence in the coming years. In this particular case, it is difficult to determine the 

causality. It has been described (Table 1), there are many causes related to PRES. Our patient started with a influenza A 

infection that has been also described as a cause of endothelial dysfunction leading to PRES [10, 11]. PRES is also 

related with severe infections, sepsis and shock due to the vascular damage [12, 13] and blood pressure fluctuations 

[14]. Our patient presented an adrenal crisis triggered by the influenza infection, with blood pressure rising rapidly after 

treatment with an increase of her regular dose of hydrocortisone and thus increasing the risk of a hypertensive crisis 

[15]. 

 

Severe hypertension  Pre-eclampsia/Eclampsia 

Acute or chronic renal disease  

Immmunosuppressants  Cyclosporine A  

Tacrolimus  

High-dose steroids  

Interferon alpha  

Chemotherapy Cytarabine  

Cisplatin  

Gemcitabine  

Vincristine 

Tiazofurin 

Anti-angiogenic agents  Bevacizumab   

Sunitinib  

Sorafenib  

Ramucirumab  

Pazopanib  
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Immunotherapy Nivolumab 

Pembrolizumab 

Durvalumab 

Ipililumab 

Metabolic/hydroelectrolitics disorders Tumour lysis syndrome  

Hypercalcaemia 

Hyperparathyroidism  

Hypomagnesaemia  

Hypocholesterolaemia  

Other drugs Intravenous immunoglobulin 

Erythropoietin 

Granulocyte stimulating factor 

Interleukin 

Antiretroviral therapy in HIV-infected patients 

Cocaine or amphetamines  

Hydrogen peroxide 

Blood pressure disregulation Infection/Sepsis  

Blood transfusión 

Intravenous fluids 

Autoimmune diseases 

 

Systemic lupus erythematosus Systemic sclerosis 

Wegener’s granulomatosis Polyarteritis nodosa  

Others 

 

 

 

Thrombotic thrombocytopenic purpura 

Haemolytic uremic syndrome 

Liver failure 

Endocrine dysfunctions 

Bone marrow transplantation 

Solid organ transplantation 

Guillain-Barre Syndrome Porphyria 

Contrast Media Exposure Ephadra overdose 

Scorpion envenomation  

 

Table 1: Medical Conditions and Drugs Associated with PRES. 

 

The typical clinical manifestations of PRES are present in this case with visual alterations, nausea, convulsions, and 

finally symptoms associated with occipital damage and acute bilateral amaurosis. In general, when promptly recognized 

and treated, this syndrome has a good prognosis and symptoms can be completely reversed. It should be highlighted the 

importance of neuroimaging especially in ruling out reversible ischemia in the first few hours because reversibility and 

mortality (which vary in 3-6% of cases based on different series) [16] depends on early control of risk factors. The main 
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determinant factor is the administration of intravenous antihypertensive medication. As we reflect before there were 

many causes related to blood pressure fluctuation in this case. It is likely that high dose corticosteroids and intravenous 

fluid therapy contributed to the initial hypertensive state. In addition, due to the long half-life of durvalumab (17 days) 

and ramucirumab (14 days) they also were likely to play a role in the event, in particular when this syndrome has been 

described in association to both ramucirumab [17] and other antiangiogenic drugs and immunotherapy [3, 18, 19]. Due 

to the complexity of this particular patient’s case, it is impossible to state which of these factors was the initial trigger, 

but we should consider they all may have contributed to the presentation of PRES.  

 

4. Conclusions 

PRES is a life-threatening situation that requires a quick diagnosis, but with appropriate treatment can resolve with no 

sequels. The use of new combinations with immunotherapy and particularly with antiangiogenic agents could increase 

this risk. There are no clear recommendations for managing patients after having suffered PRES. In our case following 

the study protocol the patient was taken off the study and started another therapy for her cancer. It is unknown whether 

there are benefits to continue treatment after reversal of symptoms. It would be essential to develop clinical guidelines 

for the diagnosis and correct management of these cases. 

 

Acknowledgements  

The authors thank the Radiology Department of University Hospital Fundacion Jimenez Diaz (Dra. Ordoñez Gonzalez) 

for kindly providing CT images. 

 

Conflict of Interest  

There are no conflicts of interest to declare. We obtained informed consent from the patient and from the sponsor of the 

clinical trial, NCT02572687, to publish information on the clinical case. 

 

References 

1. Fugate JE, Rabinstein AA. Posterior reversible encephalopathy syndrome: clinical and radiological 

manifestations, pathophysiology, and outstanding questions. Lancet Neurol 14 (2015): 914-925. 

2. Rabinstein AA, Mandrekar J, Merrell R, et al. Blood pressure fluctuations in posterior reversible 

encephalopathy syndrome. J Stroke Cerebrovasc Dis 21 (2012): 254-258. 

3. Bang YJ, Golan T, Lin CC, et al. Ramucirumab (Ram) and durvalumab (Durva) treatment of metastatic non-

small cell lung cancer (NSCLC), gastric/gastroesophageal junction (G/GEJ) adenocarcinoma, and 

hepatocellular carcinoma (HCC) following progression on systemic treatment(s). Journal of Clinical Oncology 

37 (2019): 2528-2528. 

4. Hinchey J, Chaves C, Apignani B, et al. A reversible posterior leukoencephalopathy syndrome. N Engl J Med 

334 (1996): 494-500. 

5. Janjua TK, Hassan M, Afridi HK, et al. Oxaliplatin-induced posterior reversible encephalopathy syndrome 

(PRES). BMJ Case Rep (2017). 

6. Floeter AE, Patel A, Tran M, et al. Posterior Reversible Encephalopathy Syndrome Associated With Dose-



Arch Clin Med Case Rep 2020; 4 (1): 008-014    DOI: 10.26502/acmcr.96550158 

Archives of Clinical and Medical Case Reports    14 

adjusted EPOCH (Etoposide, Prednisone, Vincristine, Cyclophosphamide, Doxorubicin) Chemotherapy. Clin 

Lymphoma Myeloma Leuk 17 (2017): 225-230. 

7. Chelis L, Souftas V, Amarantidis K, et al. Reversible posterior leukoencephalopathy syn- drome induced by 

pazopanib. BMC Cancer 12 (2012): 489. 

8. Katada E, Mitsui A, Sasaki S, et al. Posterior Reversible Encephalopathy Syndrome after a Variety of 

Combined Chemotherapies Containing Bevacizumab for Metastatic Colon Cancer. Intern Med 57 (2018): 

2403-2407. 

9. Hottinger AF. Neurologic complications of immune checkpoint inhibitors. Curr Opin Neurol 29 (2016): 806-

812. 

10. Fearnley RA, Lines SW, Lewington AJP, et al. Influenza A-induced rhabdomyolysis and acute kidney injury 

complicated by posterior reversible encephalopathy syndrome. Anaesthesia 66 (2011): 738-742. 

11. Bartynski WS, Upadhyaya AR, Petropoulou KA, et al. Influenza A Encephalopathy, Cerebral Vasculopathy, 

and Posterior Reversible Encephalopathy Syndrome: Combined Occurrence in a 3-Year-Old Child. AJNR Am 

J Neuroradiol 31 (2010):1443-1446. 

12. Bartynski WS, Boardman JF, Zeigler ZR, et al. Posterior reversible encephalopathy syndrome in infection, 

sepsis, and shock. AJNR Am J Neuroradiol 27 (2006): 2179-2190. 

13. Romem A, Galante O, Shelef I, et al. Posterior reversible encephalopathy syndrome complicating septic 

shock. Isr Med Assoc J 13 (2011): 776-778. 

14. Rabinstein AA, Mandrekar J, Merrel R, et al. Blood pressure fluctuations in posterior reversible 

encephalopathy syndrome. J Stroke Cerebrovasc Dis 21 (2012): 254-258. 

15. Huscher D, Thiele K, Gromnica-Ihle E, et al. Dose-related patterns of glucocorticoid-induced side effects. 

Ann Rheum Dis 68 (2009):1119-1124.  

16. Fugate JE, Rabinstein AA. Posterior reversible encephalop- athy syndrome: clinical and radiological 

manifestations, pathophysiology, and outstanding questions. Lancet Neurol 14 (2015): 914-925. 

17. Product monograph Cyramza (ramucirumab). Eli Lilly Canada Inc. (2017). 

18. Hussein HM, Dornfeld B, Schneider DJ. Nivolumab-induced posterior reversible encephalopathy syndrome. 

Neurol Clin Pract 7 (2017): 455-456.  

19. Feng S, Coward J, McCaffrey E, et al. Pembrolizumab-Induced Encephalopathy: A Review of Neurological 

Toxicities with ImmuneCheckpoint Inhibitors. J Thorac Oncol 12 (2017): 1626-1635. 

 

 

 

 

 

  

 

      This article is an open access article distributed under the terms and conditions of the  

      Creative Commons Attribution (CC-BY) license 4.0  

Citation: Jaime Rubio Perez, Roberto Hernández, Yolanda Lage, Ana Belén Rupérez, Eva Ruiz, Tatiana 

Hernández, Bernard Doger, Jesús Garcia-Foncillas, Víctor Moreno. Posterior Reversible Encephalopathy 

Syndrome (PRES) in a Patient Treated with a Novel Combination Treatment with Anti PDL1 Antibody 

(Durvalumab) and VEGFR2 Antibody (Ramucirumab). Archives of Clinical and Medical Case Reports 4 

(2020): 008-014. 

 

http://creativecommons.org/licenses/by/4.0/

	Abstract
	Keywords
	Abbreviations
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Acknowledgements
	Conflict of Interest
	References
	Figure 1
	Table 1
	Citation

