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The tacrolimus trough level was 16.3 ng/ml, hence it 
was decided to discontinue this medication. Over the 
next few days, the patient’s mental status improved 
drastically.

Tacrolimus  (FK506) may precipitate neurotoxicity 
in 10–28% cases[1] usually manifesting as   posterior 
reversible encephalopathy syndrome  (PRES)[2] 
characterized by vasogenic edema predominantly 
involving posterior parts of the brain.[3] However, 
with increased clinical experience and advances 
in MRI technology, other nontypical patterns have 
been encountered and are thought to represent 
earlier stages and different pathophysiological events 
induced by tacrolimus. These include the presence of 
intraparenchymal hemorrhages, isolated brainstem 
involvement, lesions without posterior predilection 
and evidence of cytotoxic edema.[4] Multifocal 
punctate intraparenchymal hemorrhages in a patient 
receiving tacrolimus is an entity distinct from the 
hemorrhagic transformation of PRES and is seen in 
early “potentially reversible” stages of drug toxicity. 
This represents vasculitis caused directly due to toxic 
effects of the drug.[2,4] SWI is a new MR sequence that 
is being increasingly used to detect minimal and early 
intracranial bleed.[5] In one case series, plasma drug 
level measurements had a low sensitivity of 27% for 
suspecting the complication while MRI suspected the 
diagnosis with 80% sensitivity.[4,5] As high incidence 
of microhemorrhages has been associated with this 
syndrome, SWI should always include in procuring the 
diagnosis of tacrolimus toxicity.

A. Verma, I. Kumar, A. Srivastava, R. C. Shukla
Department of Radiodiagnosis, Institute of Medical Sciences, 

Banaras Hindu University, Varanasi, Uttar Pradesh, India
Address for correspondence: 

Dr. A. Verma, 
Department of Radiodiagnosis, Institute of Medical Sciences, 

Banaras Hindu University, Varanasi ‑ 221 005, Uttar Pradesh, India. 
E‑mail: drdnv5@gmail.com

References

1.	 Besenski  N, Rumboldt  Z, Emovon  O, Nicholas  J, Kini  S, 
Milutinovic  J, et  al. Brain MR imaging abnormalities in kidney 
transplant recipients. AJNR Am J Neuroradiol 2005;26:2282‑9.

2.	 Bechstein WO. Neurotoxicity of calcineurin inhibitors: Impact and 
clinical management. Transpl Int 2000;13:313‑26.

3.	 Oliverio PJ, Restrepo L, Mitchell SA, Tornatore CS, Frankel SR. 
Reversible tacrolimus‑induced neurotoxicity isolated to the brain 
stem. AJNR Am J Neuroradiol 2000;21:1251‑4.

4.	 Bartynski  WS. Posterior reversible encephalopathy syndrome, 
part 1: Fundamental imaging and clinical features. AJNR Am J 
Neuroradiol 2008;29:1036‑42.

5.	 McKinney AM, Sarikaya B, Gustafson C, Truwit CL. Detection 

Access this article online
Quick Response Code:

Website:
www.indianjnephrol.org

DOI:
10.4103/0971-4065.156908

of microhemorrhage in posterior reversible encephalopathy 
syndrome using susceptibility‑weighted imaging. AJNR Am J 
Neuroradiol 2012;33:896‑903.

Assessment of burden 
among caregivers of 
hemodialysis patients at a 
Tertiary Care Hospital of 
Andhra Pradesh
Sir,
One hundred caregivers of hemodialysis patients, aged 20–
65 years, attending a tertiary care hospital were evaluated 
for psychological burden using Zarit Burden Interview (ZBI) 
instrument after obtaining their consent.[1] Caregivers, 
other than family members (relatives, friends, and children 
below 20 years) were excluded. The ZBI contains 22 items 
focusing on caregiver’s health, psychological well‑being, 
finances, social life, and the relationship between the 
caregiver and the patient.[2] In this study, five items (3, 11, 
12, 14, and 17) with a corrected item‑total correlation value 
of <0.3 were deleted. The total burden score was classified 
as little burden to no burden (0–20), mild to moderate 
burden (21–40), moderate to severe burden (41–60), and 
very severe burden (61–88).

Most caregivers were young  (53%), female  (84%), 
homemakers (84%), married (86%), following the Hindu 
religion (85%), living in rural areas (42%), and in nuclear 
families (78%). A higher percentage of caregivers had a school 
education (28%), family income of Rs. 5000/month (68%), 
and were spouses of the patient (45%). The validity of the 
instrument was done by Cronbach’s alpha and was found to 
be 0.7. The score ranged from 12 to 44 [Table 1]. A higher 
percentage of caregivers  (85%) had reported mild to 
moderate burden. A higher mean burden score was observed 
in males than female caregivers (34.31 ± 3.30 vs. 30.42 ± 
6.05, P < 0.05). Earlier studies had observed an association 
of burden score with age.[3,4] In a univariate regression 
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analysis, statistically significant association between total 
burden score and male caregivers  (standardized beta 
coefficient 0.244, P < 0.01) was observed. This indicates 
that more attention needs to be paid on male caregivers for 
reducing the burden among them.

No association was observed between burden score and 
duration of dialysis. This may due to the short duration 
of hemodialysis. The average duration of hemodialysis 
was 1 year. A high caregiver burden score is expected 
with an increased duration of disease. In our study, the 
majority of the caregivers were either spouses or parents 
and, therefore, it is possible that caregivers will not feel 
a burden in attending their immediate relative. This 
is confirmed by mild to moderate burden score in the 
majority of the caregivers. The dialysis patients were 
either government employees or beneficiaries of state 
government scheme NTR Vaidya Seva. Employees are 
reimbursed and those covered under the NTR Vaidya 
Seva scheme, avail the procedure free of cost. We feel 
that this may also be one of the reasons for not finding 
the association of burden score with duration of illness, as 
the caregivers need not be concerned about the financial 
resources. There is no consensus in literature on the 
association of caregiver burden score and duration of 
disease. One study had not found any association[4] while 

Table 1: Mean scores and SD of individual items of 
burden score
ZBI item Mean±SD
Do you feel you will be ready for caring your relative? 3.65±0.65
Do you feel that you have more burden on your 
shoulders for taking care of your relative?

3.21±1.05

Do you feel that it is hard to treat the experimental 
problems of your relative?

0.31±0.8

Do you afraid what the future holds for your relative? 3.39±0.85
Do you afraid what the future holds for your relative? 3.06±0.99
Do you feel that you are trying to care your relative 
physically?

3.41±0.83

Do you feel that you are trying to care your relative 
psychologically?

3.38±0.82

Do you feel alone or being separated because of your 
relative illness?

0.31±0.87

Do you feel your health has suffered because of your 
involvement with your relative?

0.25±0.70

Do you feel you have freedom because of your relative? 3.05±1.15
Do you feel that you are ready to spoil your financial 
status for your relative illness?

3.19±1.16

Do you feel your physical environment is causing 
discomfort for caring your relative?

3.21±1.2

Do you feel that taking care of your relative has 
disturbed your sleep?

0.24±0.7

Do you feel that you have become disappointed and 
angry because of your relative?

0.09±0.45

Do you feel that you are not finishing your works 
because of your relative’s illness?

0.23±0.6

Do you feel that your life is not going smoothly? 0.06±0.3
Do you feel that you want to escape from the problem 
because of the situations you have faced?

0.01±0.1

SD: Standard deviation, ZBI: Zarit Burden Interview
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other found decreased burden score with an increase in 
the duration of disease.[5] This is only a pilot study. Studies 
on the caregivers of longer duration dialysis patients may 
clarify on the association between caregiver burden and 
duration of disease, which we intended to carry out.
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