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A  rare  case of two  successful  pregnancies  in a  female

patient on hemodialysis

Un  caso  raro  de  dos  embarazos  exitosos  en  una  paciente  en
hemodiálisis

Dear Editor,

The occurrence of pregnancy in women  with Chronic Kid-

ney Disease (CKD) is  unusual and these women  are prone

to more  complications, especially among those on dialysis.

Nevertheless, the high rate of complications such as hyperten-

sion, polyhydramnios, pre-eclampsia, restricted intrauterine

growth and preterm birth make this physiological state a  cha-

llenge in women with advanced CKD.

We  report a  case of a 29-year-old female patient with

an obstetric history of a  fetal loss at 31  weeks of gestation

at the age of 18, in the sequence of an unsupervised preg-

nancy, diagnosed with gestational hypertension and severe

pre-eclampsia at the time of delivery. At the age of 20,

she presented with hypertension associated with thrombo-

tic microangiopathy which required hemodialysis initiation.

She was followed up  as  an outpatient in our hemodialysis

department with dialysis prescription described in Table 1.

Additional medical history of anemia and mineral bone

disease associated with CKD controlled with darbopoetin,

intravenous iron and vitamin D analogs.

Five months after starting hemodialysis, she was  found

to be pregnant on a routine abdominal ultrasound, with an

estimated gestational age  of 12 weeks. At the time, she was

passing 1000 mL  of urine a day and had a  dry-weight of

42 kg. Immediately, dialysis prescription was changed to  a

20 hours a  week, as shown in  Table 1. Pre-dialysis urea values

were kept under 60 mg/dL, potassium levels between 4.2 and

5.3 mg/dL, blood pressure maintained under 140/90 mmHg

and dry weight was gradually incremented. An increment of

dialysis time was proposed to the patient, but she promptly

refused. Prenatal care and follow-up were carried out at the

Obstetric Unit, with frequent ultrasound checks excluded fetal

malformations. At 36 weeks of gestation she was submitted to

a programmed cesarean section for pelvic presentation with

active contractility. The newborn had a  birthweight of 2375 g

an  Apgar score of 9 at 0′ and 10  at 5′ and normal neonatal

development.

After delivery patient returned to  similar dialysis prescrip-

tion (Table 1). Also, she always refused a  kidney transplant

and there was suspicion of poor therapeutic adherence. Nine

years later, she presented with amenorrhea for three con-

secutive months, and pregnancy was confirmed after the

detection of beta-subunit of human chorionic gonadotropin

(11568 mUI/mL). Fetal ultrasound showed an embryo with an

estimated gestational age of 4/5 weeks. At the time, she was

passing 500 mL of urine a day and had a  dry weight of 57.5 kg.

This time, the total weekly dialysis time was increased to 24 h

per week (Table 1). Pre-dialysis urea values were kept under

30 mg/dL. Blood pressure was difficult to control and varied

between 130–180/60–100 mmHg. She was held on close obs-

tetric monitoring, and at 25 weeks and 5 days of pregnancy

https://doi.org/
http://www.revistanefrologia.com
dx.doi.org/10.1016/j.suc.2017.07.001
dx.doi.org/10.1111/j.1600-6143.2007.01879.x
dx.doi.org/10.1016/j.transproceed.2019.12.020
dx.doi.org/10.1016/j.transproceed.2018.10.011
dx.doi.org/10.1016/j.transproceed.2018.10.010
dx.doi.org/10.1016/j.ciresp.2017.11.009
dx.doi.org/10.1016/j.transproceed.2017.11.063
dx.doi.org/10.1111/tri.12511
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
dx.doi.org/10.1093/ndt/gfr683
mailto:arzrios@um.es
mailto:arzrios4@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2021.10.005
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0095
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0100
mailto:alicialopezabad@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.nefro.2022.01.008
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0050
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0055
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0060
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0065
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0070
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0075
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0080
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0085
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
http://refhub.elsevier.com/S0211-6995(21)00253-8/sbref0090
mailto:veronicaabarcia@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2022.01.004


108  n e f r  o l o g i  a 2 0 2 4;4  4(1):100–118

Table 1 – Dialysis prescription.

Before pregnancies First pregnancy Between pregnancies Second pregnancy

Vascular access Right brachiocephalic

AVF

Right  brachiocephalic

AVF

Right  brachiocephalic

AVF

Right  brachiocephalic

AVF

Type of dialysis On-line post-dilution

hemodiafiltration

High-flux  hemodialysis On-line post-dilution

hemodiafiltration

High-flux hemodialysis

Dialysis time 4  h 3 h 4  h 4 h

N◦ treatments per  week 3  5 3  6

Dialyser Fresenius FX100®

dialyser 2.2 m2

Fresenius FX60®

dialyser 1.4 m2

Fresenius FX100®

dialyser 2.2 m2

Fresenius FX80®

dialyzer 1.8  m2

Blood flow rate (Qb)

ml/min

400  250 450 300

Dialysate flow rate (Qd)

ml/min

500 500 500 500

Anticoagulation UFH Enoxaparin UFH Enoxaparin

[Na+]  mmol/L 138 138 138 138

[K+] mEq/L 2  2 + 40  mEq of potassium

chloride 7.5%

2  2 +  40  mEq of  potassium

chloride 7.5%

[Ca2+] mmol/L 1.25 1.50 1.25 1.50

[HCO3−]  mmol/L 28  28 28  26–28

Dry weight kg  42  41–51 45–57.5  57.5–65.3

Standard weekly Kt/V  2.6  3.8 2.8  5.12

AVF: arteriovenous fistula; UFH: unfractionated heparin.

she was  referred to the Obstetrics Emergency Service due to

decreased fetal movements and, after the diagnosis of fetal

growth restriction, she was hospitalized for fetal pulmonary

maturation and fetal surveillance. At 26 weeks and 4 days of

pregnancy, an  emergent cesarean section was performed due

to a suspicion of placental abruption. With  a  birthweight of

660 g, and an Apgar score of 6 at 0′ and 7 at 5′ and 8 at 10′,  the

newborn required prolonged hospitalization in the neonatal

intensive care unit, which was  uneventful and showed good

neonatal development.

During both pregnancies, erythropoiesis-stimulating

agents and intravenous iron dosing was  increased. The

patient’s hemoglobin was  maintained at 10–12 g/dl with the

use of darbepoetin alpha once a  week and IV iron sucrose

dosage enough to maintain transferrin saturation of 30%

or greater per unit protocol. Anti-hypertensive therapy was

also changed in both cases with immediate suspension of

angiotensin-converting enzyme-inhibitor and furosemide

and the introduction of alpha-methyldopa (while maintai-

ning carvedilol and long-acting nifedipine). The patient also

received multivitamin, calcium carbonate, and folic acid

throughout the pregnancies. Programmed adjustment of the

dry weight was made by revising the estimated dry weight

weekly to an expected weight gain during pregnancy progres-

sion, and she was allowed unlimited protein intake. Metabolic

alkalosis was also prevented by closely following acid-base

status and adjusting dialysate bicarbonate concentration

accordingly.

The two main determinants of hemodialysis schedule are

dialysis frequency and dialysis duration that significantly

correlated with prematurity and delivery of a small for ges-

tational age baby.1 The increase in  dialysis time ensures a

less uremic environment for the fetus, allows the mother

a more  liberal diet and fluid intake. It also helps to  con-

trol hypertension and reduce the amplitude of blood volume

and electrolyte shifts.2–6 Although no randomized prospective

trials of pregnant women on dialysis exist, retrospective data

suggest maintaining pre-dialysis BUN values at ≤50 mg/dl is

an appropriate goal.2,3,5,6

Careful attention needs to be paid to dialysis strategy,

anemia control, fluid balance, control of hypertension, nutri-

tion, and close monitoring of fetal well-being and maternal

morbidities. Approaching pregnancy in a CKD patient in

hemodialysis requires careful multidisciplinary management

among nephrologists, obstetricians, nutritionists, nurses and

dialysis staff.
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¿Es  útil el  dispositivo  VasQTM en  la  maduración  de  las

fístulas  arteriovenosas  nativas? Experiencia de  nuestro

centro

Is  the  VasQTM device  useful  in  the  maturation  of  native  arteriovenous
fistulas?  A  single-center  experience

Sr.  Director,

Las fístulas arteriovenosas nativas (FAVn) representan el

acceso vascular de elección en los  pacientes con ERC 5D. Sin

embargo, algunos estudios reportan fallos de maduración que

oscilan entre un 20  y un 50%1.  Según los últimos datos del

Registro Catalán (RMRC)2, se ha  reducido su porcentaje (55,8%)

y solo el 36,1% de los incidentes en el 2020 lo hicieron con este

tipo de acceso vascular.

Desde el punto de vista fisiopatológico, se  ha relacionado

una baja fuerza tangencial (shear stress) con un incremento de

la tensión a  nivel de la pared de la vena eferente, aparición de

flujo turbulento y  la generación de la hiperplasia neointimal

venosa acelerada como principal causa de estenosis yuxtaa-

nastomótica. Dichos mecanismos se encuentran relacionados

con la liberación de todo un conjunto de factores inflamato-

rios que inducen la agregación plaquetaria, la migración de

miofibroblastos desde la capa media a  la íntima y, en último

término, la  trombosis y  la pérdida del acceso vascular3.

En este sentido, se ha  desarrollado el dispositivo externo

VasQTM (Laminate Ltd., Tel Aviv, Israel), que se encuentra cons-

tituido por 2 partes, cuello y  brazo de nitinol, que implanta el

cirujano vascular a nivel de la anastomosis quirúrgica y  por

fuera de la primera porción de la vena eferente (fig. 1). Este

dispositivo permite aumentar el ángulo a  nivel de la anasto-

mosis quirúrgica a  40-50◦, obteniéndose un flujo vascular más

uniforme o laminar, menor tensión a  nivel de la zona yux-

taanastomótica de la vena (disposición cónica), así como un

posible efecto protector a  nivel de los factores hemodinámicos

cardíacos (gasto cardíaco)4,5. A priori, este nuevo dispositivo

Figura 1 – Dispositivo externo VasQTM (Laminate Ltd., Tel

Aviv, Israel).
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