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ABSTRACT 
 

Introduction. Radioactive Iodine therapy is an established therapeutic application of well-differentiated thyroid cancer. 
However, the proven benefits of ionizing radiation of Iodine-131 also carry potential toxicities to other normal exposed 
tissues. Good water hydration during the course of RAI therapy is one of the radiation protection measures to           
minimize toxicities, directed to increase excretion of unbound iodine from the body. Apparently, a number of            
recognized medical societies had different recommendations on the amount of water intake during radioactive iodine 
therapy. 

 

Objective. To determine if there is a significant difference in the decrease of exposure rate, total effective dose      

equivalent, and length of stay of differentiated thyroid cancer patients undergoing high dose RAI when comparing 
between different amounts of water intake per day (<3L/day vs > 3 L/day). 
 

Methods. This study employed a prospective cohort design. Patients with differentiated thyroid cancer (DTC) admitted 
for high-dose RAI therapy at Jose R. Reyes Memorial Medical Center were included in the study. Dose rate and water 
intake volume were measured and total effective dose equivalent was computed every 24-hrs until discharged.         
Student t test was used to compare two water intake levels on quantitative variables while fisher exact test for          
categorical data. 

 

Results. A total of 47 participants were included in the study with 28 patients under > 3L/day group and 19 patients 
under < 3L/day with a mean consumption of 4.9 L/day and 2.3 L/day, respectively. There was no significant difference 
on the mean exposure rate between those who consumed at least 3L (15.3 mR/hr) against those who consumed less 
than 3L (17.3 mR/hr) during the time of intake, after the 24 hours (p=.9935) and 48 hours (p=.7523). Likewise, there is 
no significant difference on their mean total effective dose equivalent [in per day during intake (p=.9678), 24 hours 
(p=.4141) and 48 hours (p=.6706)]. The mean length of hospital stay is also the same for both groups with 1.7 days. 

 

Conclusion. The study concludes that consuming different volume of water per day (> 3 L/day vs < 3L/ day) have the 
same rate of decreased in exposure rate, total effective dose equivalent (TEDE) as well as the same length of hospital 

INTRODUCTION 

 

Thyroid carcinoma is the most common              
malignancy of the endocrine system. Among these    
thyroid malignancies, Differentiated Thyroid Carcinoma 
(DTC)    accounts for 95% of the cases. Differentiated 
thyroid     cancers (DTC) originate from the thyroid     
follicular cells and are further classified into papillary 
and follicular type (1). 

 

Papillary thyroid carcinoma is characterized       

histologically by large and pale nuclei which frequently 
contain clear, glassy, intranuclear inclusion bodies and 
comprises of about 80% of all malignant thyroid tumors. 
Follicular thyroid carcinoma on the other hand makes up 
about 10% of all malignant thyroid tumors and               
histologically presents with small follicles and poor colloid 
formation with capsular and/or vascular invasion (2). 

 

The basic goals of therapy of DTC patients         
according from the American Thyroid Association (ATA) 
are to improve overall and disease-specific survival,        
reduce the risk of persistent/recurrent disease and         
associated morbidity, and permit accurate disease staging 
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and risk stratification in initial phase (Section. B2. Goals 
of initial therapy of DTC, 2015). Furthermore, some of 
the specific goals of therapy are to; (i) remove the      
primary tumor mainly by total or near total                  
thyroidectomy and those that has extended beyond the 
thyroid capsule and the lymph node and (ii) Facilitate 
postoperative treatment with Radioactive Iodine (RAI) 
whenever appropriate (3). 

 

The primary objective of post-operative RAI   
administration after total thyroidectomy in DTC patients 
depends on the post-operative risk stratification. This 
may include remnant ablation (to facilitate detection of 
recurrent disease and initial staging by tests such as Tg 
measurements or whole-body RAI scans), adjuvant    
therapy (serves to improve disease-free survival by     
destroying presumed residual disease especially in      
patients at increased risk of disease recurrence) and RAI 
therapy directed at known residual or metastatic        
disease (treating persistent disease in higher risk         
patients) (Section B36. ATA, 2015) (3). 

 

ATA guidelines recommend the administration 
of low RAI activity of approximately of 30 mCi over    
higher administered activities (100 mci) for ATA low- to 
intermediate-risk thyroid CA with lower risk features. 
This however still remains point for discussion as some 
studies shows comparable outcomes with higher        
activity of 100 mCi versus 30 mCi. ATA further             
recommends higher administration of RAI activity for 
patients receiving less than a total or near-total           
thyroidectomy in which a larger remnant is suspected 
or in which adjuvant therapy is intended. RAI activities 
up to 150mCi are generally recommended (in absence 
of known distant metastases) for initial adjuvant        
therapy for suspected microscopic residual disease (3). 

 

High dose RAI therapy exposes significant 
amount of radiation not only to the patients but also to 
family members, health care personnel and the general 
public. This makes Radiation Safety an integral part in 
the management of DTC patients undergoing RAI       
therapy. It is recommended that patients be admitted in 
shielded isolation rooms in hospitals as one of the      
radiation safety measures for preventing significant   
radiation exposures to other people. The ATA Taskforce 
on Radiation safety recommends admitting patients 
when the activity of Iodine-131 to be given is 33 mCi or 
more and allows release of patients when measured 
dose rate is < 7 mrem/hour at 1 meter (3). In Philippine 
setting, the Philippine Nuclear Research Institute (PNRI) 
recommends hospital admission when Iodine-131      

administration activity is > 15mCi (555 MBq) and dis-
charge when total effective dose equivalent (TEDE) to 
any other individual from the exposure not likely to ex-
ceed 3mSv. Traditional rate limit for discharged      rec-
ommended by the PNRI is < 0.025 mSv/h (4). 

 

Another measure in radiation safety during high 
dose RAI is to minimize the physiological and radioiodine 
uptake and retention by way of adequate hydration 
(EANM) (5). The ATA Taskforce on Radiation Safety (2011) 
also recommends sufficient fluid intake to enable frequent 
urination. Frequent urination by means of sufficient       
hydration is a sub component on the personal hygiene 
practices which aimed not only to reduce external          
exposure but also reduce ingestion of I-131 secretions and 
excretion of the patient (4).  

 While all recognized medical societies around the 
world acknowledge the need of a good hydration during 
RAI therapy, the specified quantity of water needed for        
hydration differs from society to society. The ATA          
Taskforce on Radiation Safety recommends consumption 
of about 3-4 liters per day for a sufficient hydration during 
RAI therapy (6). The Society of Nuclear Medicine (SNM) on 
the other hand recommends water intake of 2.5 – 3 liters 
to ensure a good hydration (7). The EANM however did 
not quantify the recommended water intake volume per 
day but specified that “liberal oral hydration” is required 
(5). Ziessman et, al. (2014) advocate to consume at least 2 
quarts (1.88 liters) of fluid per day during high dose RAI 
therapy (8). The PNRI (2014) guidelines recommend the 
intake of plenty of water after the first 2 hours of RAI     
intake and for the next 2 days for a good hydration as one 
of the radiation safety measures but has not quantified the 
amount of water intake (4). All of these recommendations 
except from the PNRI, are meant for western population. 
Currently, there is no published guidelines on the            
recommendation on the water intake volume for Asian 
setting, specifically for Filipino population. This study aims 
to compare the effect of different amount of water intake 
per day (<3 li. and 3≥ li.) to the radiation levels of DTC     
patients undergoing RAI therapy at Jose R. Reyes             
Memorial Medical Center, Philippines. 

 

In a study in Pakistan, the length of admission in 
isolation room ranges from 24-96 hours for high dose RAI 
therapy (9). Although there was no published study in the 
Philippines regarding the isolation period of RAI patients, 
there was almost the same duration of admission            
observed at Jose R. Reyes Memorial Medical Center, which 
is about 48-96 hours. If this study shows that there is an 
effect on the different amount of water intake per day on 
the    radiation   levels   of   DTC  patients   undergoing   RAI         
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therapy, this study will further identify if the different 
amount of water intake could contribute to early        
discharge. As iso financial and psychological stress. Early 
discharge of patients from isolation room will translate 
to lower treatment cost. 

 

OBJECTIVES 
 

Research Question 

 

Comparing between different amounts of     
water intake per day (< 3L/day versus ≥ 3L/day), is 
there a significant difference on the radiation level (or 
Exposure rate), total effective dose equivalent (TEDE), 
and length of stay of well-differentiated thyroid cancer 
(DTC) patients undergoing high dose RAI at Jose R. 
Reyes Memorial Medical Center? 

 

Research Objectives 

 

General objective: This study aims to determine if there 
is a significant difference in the decrease of radiation 
level (or Exposure rate), total effective dose equivalent 
(TEDE), and length of stay of DTC patients undergoing 
high dose RAI at Jose R. Reyes Memorial Medical Center 
when comparing between different amounts of water 
intake per day (< 3L/day versus ≥ 3L/day). 

 

Specific objective: Specifically, this study aims 

 

• To describe the socio-demographic and clinical    
profile of DTC patients undergoing high dose RAI at 
Jose R. Reyes Memorial Medical Center 

 

• To estimate the following parameters: 

 

• Average water intake in liters per day 

 

• Average length of stay in days 

 

• Average radiation level (or Exposure rate) during 
RAI intake, 24th hr, 48th hr, and at discharge. 

 

• Average Total Effective Dose Equivalent (TEDE)    
during RAI intake, 24th hr, 48th hr, and at             
discharge. 

 

• To determine if there is a significant difference on the 
radiation level (exposure rate), total effective dose 
equivalent (TEDE), and length of hospital stay between 
patients who consume at least 3 L of water per day 
and patients who consume less than 3 L of water per 
day. 

 

 

Operational Definition 

 

Radiation Level - Pertains to exposure rate or dose rate in 

which radiation emitted from the patient is measured in 

air with the unit of mR/hr. 

 

Length of hospital stay- Measured by the number of days 

patients are “allowed for discharge” which is in          

accordance with the TEDE values set by the regulating 

body (Philippine Nuclear Research Institute). This is not 

synonymous to the “actual date of discharge” as some 

patients encountered administrative/processing       

problems (e.g. delay in health insurance processing, 

failure to settle billing and payment dues) despite being 

cleared and “allowed for discharge” by the attending 

physician and medical physicist. 

 

DTC patients- Refers to patients with well-differentiated 

thyroid cancer with histopathological type of either    

papillary or follicular thyroid carcinoma. 

 

 

METHODOLOGY 
 

Study design 
 

This study employed a prospective cohort study 

design. All eligible patients with differentiated thyroid    

cancer (DTC) who were admitted for high-dose RAI therapy 

at Jose R. Reyes Memorial Medical Center were included 

in the study. These patients were subjected to the same 

preparation and protocol for RAI therapy used in this      

institution (see appendix 1). The RAI therapy protocol is 

also recognized by other acknowledged medical society 

such as American Thyroid Association (ATA) and European 

Association of Nuclear Medicine (EANM). 

 

The exposure variable was the amount of water 

intake in liters per day. Eligible  patients were  followed up  
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over time for their radiation level (Exposure rate) and total 
effective dose equivalent (TEDE) until discharged. The length 
of stay of patients was also recorded. Upon discharged,     
patients were classified into 2 groups (< 3L/day versus ≥ 3L/
day) based from their water intake diary and were               
subsequently analyzed for significant difference. 

 

Inclusion Criteria 

Qualified patients based on the inclusion criteria 
were invited to join the study. Only patients who gave 
their consent were included in the study; 

• Age: 18 - 70 yrs. old. 

• Tumor Type: Papillary and Follicular Thyroid          
Carcinoma 

• Surgical Intervention: Total or Near-Thyroidectomy. 

• Normal Serum Creatinine Level 

• TSH values: >30 mIU/L 

 

Exclusion Criteria 

• History of previous RAI treatment. 

• With Co-morbidity (e.g. Congestive Heart Failure, 
Renal Failure). 

• Unable to provide written consent 

 

Data Gathering Procedures 
Chart Review 

The gathering of data was carried out using    
hospital records and documents along with the           
laboratory results (e.g. surgical pathological report,   
creatinine, TSH). The researcher utilized the existing 
charts and documents officially used by the hospital 
during patient’s admission. The data were gathered 
from the following documents and forms: 

• History and Physical Examination Form 

• Doctor’s Order Sheet 

• Medication Sheet 

• Vital signs record sheet 

• Progress report 

• Input and Output monitoring sheet 

• Surgical Pathological report 

• Laboratory results. 

 

Protocol for Admission and Discharge 

The current protocol implemented by the 
JRRMMC for high dose RAI of DTC patients was followed 
from admission until discharge. 

 

 

A. Admission: 

All patients who were admitted for Radioactive Iodine 
Therapy were interviewed by the nuclear medicine        
resident on-duty. The nuclear medicine resident-on-duty 
conducted the clinical evaluation (Clinical history and    
Physical Examination) and facilitated patient’s admission. 

 

The standard procedure for conducting health education 
regarding RAI as well as radiation protection measures was 
carried out by the resident-on-duty. Health education was 
also given to the patients, family members or any            
accompanying individual. 

 

The nuclear medicine physician counselled the patients 
regarding importance of good hydration. Patients for     
admission were advised to take water as little as 2 liters 
per day and as high as 5 liters or more per day as long as 
tolerated. A “fluid intake diary” was provided to the       
patients to record their fluid intake per day during the    
entire hospital stay. 

 

B. Measurement of Radiation Level (Exposure Rate) 
and Total Effective Dose Equivalent (TEDE) 

Radiation level of DTC patients was quantified by means of 
“Radiation Exposure rate”. The standard protocol currently 
used by JRRMMC for measuring dose rate for high dose 
RAI was employed. The nuclear medicine technician-on-
duty measured the dose rate immediately after RAI intake 
and every 24 hrs thereafter. The dose rate was taken at      
1-meter distance from anterior mid trunk using a survey 
meter (SN243569, Model No. 14-C.). The total effective 
dose equivalent (TEDE) of each patient was computed 
from the dose rate reading . The nuclear medicine         
technician and medical physicist were blinded as to the 

patients’ fluid volume intake per day. 
 

C. Discharge 

Patients were discharged from the hospital as soon as the 
computed total effective dose equivalent (TEDE) was less 
than 3mSv as per Philippine Nuclear Research Institute 
(PNRI) standard. The nuclear medicine resident-on-duty 
counselled the patients regarding their condition and     
radiation protection measures during travel and at home. 

 

D. Follow-up 

Patients were advised for follow-up whole body scan (WBS 
- post RAI) within 5-8 days after RAI Therapy. The standard 
guidelines used by the Nuclear Medicine Department of 
JRRMMC were employed in conducting whole body scan. 
Whole  body   and   static  anterior  neck  view  were  taken      
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using single and dual head gamma cameras (Mediso). 
Additional views were added if necessity requires. 

 

Measurement of Water Intake Volume 

 

Each patient was provided with a “fluid intake 
diary” to record the amount of fluid intake per day. The 
admitting physician instructed the patient how to       
record the volume fluid intake per day with the           
corresponding date and time. All type of fluids that 
were consumed by the patient were recorded which 
include water, soup, juice, coffee and milk. Patients 
were also provided with a measuring cup to quantify 
the volume of fluid intake. Other measuring quantities 
were also used in recording such as number of            
teaspoon and tablespoon of fluids consumed with       
corresponding volume. The “fluid intake diary” was     
collected upon discharged. (Please refer to Appendix 5, 
sample of “Fluid Intake Diary”.) 

 

Statistical Analyses 

 

Descriptive statistics were used to describe 
the socio-demographic and clinical profile of DTC        
patients. Mean and standard deviations were used for 
quantitative variables, while frequencies and               
proportions were used for qualitative variables. Student 
t test was used to compare two water intake levels on 
quantitative variables while fisher exact test for           
categorical data. Level of significance is at 5%. Medcalc 
Statistical software was used to carry out statistical 
computations. 

 

Minimizing Bias 

 

Patients were given measuring cup during 
admissions to validly measure the amount of water    
intake during hospital stay. All patients were given the 
same instruction to consume as much water as they 
can. Daily rounds via telephone were done. Patients 
were reminded daily to religiously record water intake 
in the “fluid intake diary”. Patients who failed to record 
their water intake even for 1 day were excluded in the 
analysis as late recording was not allowed. The results 
were blindly reviewed. Patient’s data were de-identified 
and codes were assigned during analysis. Groupings of 
participants based on water intake volume (< 3L/day vs 
> 3L/day) were only known after the data were           
subjected to statistical analysis. 

 

RESULTS 
Results no. 1. Socio-demographic and clinical profile 
of DTC patients undergoing high dose RAI at Jose R. 
Reyes Memorial Medical Center. 

 

A total of 47 patients was included in the study 
where 59.6% of them have a water intake of at least 3L 
while remaining 40.4% has below 3L water intake. Table 1a 
shows that the average age of patients is around 45 years 
old (±13.7), where youngest is 21 years old while oldest is 
70. Results show no significant difference on the mean age 
of those who consumed waters of at least 3L/day as     
compared to those who consumed below 3L/day. Likewise, 
no significant difference in terms of gender distribution, as 
mostly are female (83%). 

 

Table 1b (below) shows that the overall mean BMI 
is 27.8 and most of the patients are overweight (42.6%). 
Results also show that BMI is just the same between those 
who intake at least 3L of water (27.5) as compared to less 
than 3L intake (28.1). Mean number of tumors also does 
not differ as the overall average is around 1.5. Likewise, 
largest tumor size positive for cancer also turns out be not 
significantly different, overall average size is around 2.9 
cm. Furthermore, pathology and surgery type also turned 
out to be the same between those intakes water at least 
3L against below 3L, as most of the patients have papillary 
thyroid cancer (95.7%) and underwent total thyroidectomy 
(83%). Lastly, results show no significant difference on the 
activity of RAI given to those who intake waters of at least 
3L/day (mean = 110.7 ± 36.7 mCi) as compared to those 
who take below 3L/day (mean=111.0 ± 28.0 mCi). 

 

Results no. 2. Outcome parameters (water intake 
volume per day, Length of stay, radiation level or 
Exposure rate and Total Effective Dose Equivalent) of 
DTC patients undergoing high dose RAI.  

Table 2 shows that the overall mean average      
water intake is 3.9 Liters/day (95% CI 3.4 to 4.4) while 
overall length of hospital stay is 1.7 (95% CI 1.6 to 1.8) 
days. Moreover, average exposure rate during baseline is 
16.1 (95% ci 13.6 to 18.6) while mean TEDE during intake is 
15.8 (95% CI 14.5 to 17.1). In comparing the patients who 
take water at least 3L as compared to those who takes less 
than 3L, results show that they have the same length of 
hospital stay of around 1.7 days, same exposure rate      
during baseline 15.3 to 17.3, and same TEDE during       
baseline of 15.8 to 15.9. 
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Fig. 1. Flow Chart of the Study 

Results no. 3. Comparison on the radiation level 
(exposure rate), total effective dose equivalent 
(TEDE), and length of hospital stay between        
patients who consumed water at least 3 L/day 
and less than 3 L/day.  

Table 3 compares the mean exposure rate per 
day of DTC patients where results show no significant 
difference between patients who take at least 3L (15.3 
(in mR/hr)) against those who take less than 3L (17.3 (in 
mR/hr)) during the time of intake. Likewise, no            
significant difference on the mean exposure rate after 
the 24 hours (p=.9935) and 48 hours (p=.7523). Table 4 
compares the two groups where it also shows no        
significant difference on their mean total effective dose  

equivalent (in per day during intake (p=.9678), 24 hours (p 
= 0.4141) and 48 hours (p=.6706). Lastly, Table 5 also 
shows same mean length of stay, both resulting to 1.7 
days for those who intakes at least 3L against those below 
3L of water. 

 

DISCUSSION 
The radiation level of well-differentiated thyroid 

Cancer (DTC) patients undergoing RAI therapy in this study 
was quantified by exposure rate or dose rate. The total 
effective dose equivalent (TEDE) was computed from the 
dose rate to determine patients’ clearance for discharge. 
In the Philippines, patients are cleared for discharge with a 
TEDE  value of  < 3  mSv.  The length of stay was measured  
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by the number of days that patients were hospitalized   
until they were “allowed for discharge” and not the 
“actual date of discharge”. The latter was affected by      
several administrative factors / concerns (e.g. delay in 
health insurance processing, failure to settle billing and 
payment dues). The study also took into consideration 
the different demographic and clinical profiles of the 
patients which included age, sex, body mass index 
(BMI), number of tumors positive for cancer, largest 
tumor positive for cancer, histopathology of tumor,    
surgical procedure undertaken and activity of Iodine-
131 taken. Taking into account these demographic and 
clinical profiles, the results of this study showed that 
different volumes of water intake per day (<3 li/day vs > 
3 li/day) do not have significant difference on the      
patients’ decrease in  radiation level and the length of 
hospital stay. 

 

The dose rate emitted from the patient was 
measured using a survey meter. A survey meter is      
generally an accepted tool for the said purpose which 
indirectly measures the whole-body retention of Iodine 
-131 (12). In an ideal setting according to Hoe et.al 
(2018), whole body retention of Iodine-131 is best     
evaluated by serial blood test, analysis of I-131 in urine 
and IC survey meter. Serial blood test and analysis of       
I - 131 in urine were not performed in this study due to 
the limited nuclear medicine facility of Jose R. Reyes 
Memorial Medical Center. The dose rate measurement 
provided an estimate amount of radiation and possible 
toxicity that the DTC patient undergoing RAI therapy 
received. 

 

The established therapeutic applications and benefits of 
Radioactive Iodine therapy for well-differentiated       
thyroid cancer do not come without significant risk for 
adverse effects or toxicities. The ionizing radiation 
emitted by Iodine-131 may potentially harm other     
normal exposed tissues and organ systems. Most      
common organ systems affected by the adverse effects 
of radiation includes salivary glands and nasolacrimal 
ducts as well as the gastrointestinal, pulmonary, genital,  

hematopoietic system and many more (13, 14). According 
to Matoviü (2013), the challenge lies in the achieving the 
maximal benefits of radioiodine therapy while minimizing 
its adverse effect or toxicities. This compromised could be 
achieved in two ways; first, is to achieve the best            
therapeutic efficiency of radioiodine by increasing Iodine -
131 uptake in target tissue with the lowest possible dose. 
Second, to reduce the adverse effects of Radioactive      
Iodine therapy by accelerating elimination of unbound 
Iodine-131 to thyroid/tumor tissue (14). 

 

Radioactive Iodine uptake mechanism does not 
differ from the uptake of nutritional iodine in the normal 
thyroid gland (15). After oral ingestion of Iodine, 90% is 
rapidly absorbed within 60 minutes in the proximal small 
intestine after being reduced to iodide. Its predominant 
route for excretion is via the urinary tract with about 35% 
to 75% in the first 24 hours while fecal route is very mini-
mal (11, 16). 

 

One of the popularly known methods that may 
increase unbound iodine excretion from the body is good 
hydration. Several clinical practice guidelines advised good 
hydration during the course of Radioiodine therapy as part 
of radiation protection measures. The American Thyroid 
Association (ATA) Taskforce on Radioiodine Safety          
recommends sufficient fluid intake of about 3-4 liters per 
day to facilitate frequent urination while the Society of 
Nuclear Medicine (SNM) advocate a daily fluid intake of 
2,500-3,000 ml in the average-sized adult for good          
hydration along with instructions for frequent urination to 
reduced radiation exposure to the bladder, salivary glands 
and adjacent internal organs (6, 7). These recommended 
amount of fluid intakes during RAI therapy is for western 
population and it also parallel with adequate intake (AI) 
volumes of water per day set by the National Academy of 
Medicine, USA (2004) for general western population 
which is about 3,700 ml for adult male and 2700 ml for 
adult female (17). 

 

While many relevant literatures suggest that      
extensive    hydration    accelerate    urinary   excretion    
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of Iodine  - 131 there are also data that states the      
otherwise (14). One study concluded that water diuresis 
does not induced iodine diuresis as 95% of the filtered 
iodine is reabsorbed by the tubule along proximity to 
water absorption spots, this study however was         
conducted on dogs (18). However, for patients           
undergoing radioiodine therapy, extensive hydration is 
still recommended as it promotes dilution of               
radioiodine in urine and thereby decreases in urinary 
radioiodine retention in the bladder. This further reduce 
the absorbed dose to the urinary tract, especially the 
bladder and the surrounding tissues (7). 

 

To date, there is no recommended daily water 
intake for Asian population specifically for Filipinos     
undergoing radioiodine therapy. It is important to     
identify the recommended fluid intake for the Filipino 
population undergoing RAI therapy as insufficient fluid 
intake or excessive hydration may possibly lead to      
further harm. Insufficient fluid intake as stated above, 
leads to delayed excretion of Iodine-131 from the body 
and further exposes normal organs and tissues to higher 
radiation. On the contrary, excessive fluid intake may 
lead to electrolyte imbalance (hyponatremia) and may 
exacerbate fluid retention on hypothyroid elderly       
patients in rare cases (12). 

 

In the Philippines, the Food and Nutrition       
Research Institute (2015) recommends daily water     
intake for adults ages 19 y.o. - >70 y.o. of about 1540 ml 
- 1930 ml for female and 1960 ml - 2530 ml for male 
(19). In this study, the range of water intake for those 
who consumed < 3 liters per day is from 1.5 to 2.9      
Liters / day with the average of 2.3 Liters / day. This   
further revealed that advising Filipino RAI patient on 
water intake volume per day within the range set the 
FNRI for the general population will achieve the same 
rate of decrease in exposure rate, TEDE per day as well 
as same “allowable time of discharge” compared with 
those who consumed > 3L/day as set by the ATA      
guidelines. While it is not a contraindication to consume 
about 3 - 4 L/day during RAI therapy in most cases, this 
may not also be necessary for Filipino patients as this 
will still achieve the same rate of decrease in patients’ 
radiation level and same duration of hospital admission 
even if they consume less than < 3L/day. 

 

There are limited studies regarding fluid intake 
on DTC patients undergoing RAI therapy. One study 
conducted by Haghighatafshar et.al (2018) in Iran,      
revealed that increasing the amount of fluid above the 
physiologic rate [ > 60ml/hr (mean - 83ml/hr) or  > 1440  

ml/day (mean - 1992 ml/day)] did not result in the           
reduction of measured dose rate which is widely used as a 
criterion for safe discharge (20). Another study in Malaysia 
found out that the minimum amount of fluids needed to 
achieve the fastest time to reach permissible level for     
release in DTC patients undergoing high-dose RAI therapy 
is 2,148 ml/day regardless of protocol used (12). Both of 
the studies also agreed that dehydration or insufficient 
fluid intake should be avoided as it leads to delayed     
clearance of I-131. The above literatures, are comparable 
with the findings of this study that patients who consumed 
higher fluid volume per day (> 3 li/day) had no significant 
difference than those who consumed < 3 liters of water 
per day with a mean value of 2.3 Liters/day (range 1.5-2.9 
Liters) in terms of reduction in radiation level and length 
of hospital stay. 

 

CONCLUSIONS AND                      
RECOMMENDATIONS 
 

The study concludes that consuming different    
volume of water per day (> 3 L/day vs < 3L/day) have the 
same rate of decreased in radiation level and total       
effective dose equivalent (TEDE) as well as the same length 
of hospital stay among well-differentiated thyroid cancer 
patients undergoing high dose radioactive iodine therapy. 
Increasing consumption of water equal or above 3L/day 
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does not give additional radiation 
protection benefits nor additional 
harm to well-differentiated thyroid 
cancer patients undergoing          
radioactive iodine therapy. 

 

It is recommended that similar 
study be conducted in a large      
population. The limited                 
implementation duration of the 
study limits the gathering of sample 
population to only 47 participants. 
It is also recommended that more 
studies should be conducted to   
assess if international medical 
guidelines are also suited for Asian 
population specifically Philippine 
setting. The recommendations    
include not just studies related to 
radiation protection but also to the 
management of thyroid cancer. 
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