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ABSTRACT

Aim: To compare a single dose of sodium phosphate (NaP) (90 mL of SWIFF®) and a split dose of NaP

(45 mL of SWIFF(r)) given 6 hours apart for the endoscopic cleansing the colon.

Method: From February 2012 to August 2012, 81 patients were consecutively assigned to receive

either a single dose of NaP (90 mL of SWIFF®) or a split dose of 45 mL of NaP (45 mL of SWIFF®) at 6

hours apart  in an alternate day manner. The cleanliness of the large bowel was compared by using the

Ottawa scale scoring criteria. Electrolyte levels were measured after the procedures.

Results: The Ottawa scale was 4.78 ± 1.96 in the group receiving a single dose compared with

3.25 ± 2.40 in the group receiving the split dose, p = 0.002. The results of electrolytes were Na 142

mmol/L, K 4.05 mmol/L, Cl 103 mmol/L, and Ca 11 mg/dL in the group receiving a single dose com-

pared with Na 144 mmol/L, K 3.83 mmol/L, Cl 106.94 mmol/L, Ca 8.78 mg/dL in the other group, there

being no statistical difference.

Conclusion: The split dose of 45 mL of NaP (SWIFF®) given 6 hours apart was cleansing better

than a single dose of NaP (SWIFF®90 mL) which . There were no abnormal changes in the electrolyte

levels.
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INTRODUCTION

Colonoscopy is performed more and more often

nowadays as a routine examination. Over the past two

decades, several bowel preparation protocols have been

proposed, including those of castor oil, anthroqinones,

diphenylmethanes, phenopthalein, and magnesium ci-

trate, in combination with a low residue diet. Along

with these oral bowel cleansing agents, rectal enemas

have also been used for traditional bowel prepara-

tion(1,2).

In 1980, Davis et al.(3) developed a polyethylene
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glycol (PEG)-based solution. PEG has become the most

often used cleansing agent in recent years. Many stud-

ies have demonstrated its good tolerability and effec-

tiveness in cleansing the colon. The main disadvan-

tages of PEG are the large volume needed to drink, the

poor tolerance by some patients, and its limited avail-

ability. Five to fifteen percent of patients were report-

edly unable to finish the prescribed dosage(4,5). PEG is

not available in Lao People’s Democratic Republic

(Lao PDR).

Sodium phosphate (NaP) has been used for bowel

preparation since 1969(6,7).  In 1990, oral sodium phos-

phate, a highly osmotic cathartic containing monoba-

sic and dibasic sodium phosphate, was first evaluated

by Vanner et al. who compared NaP with PEG solu-

tions(8). Several similar studies have since been con-

ducted most of which have suggested the superiority

of NaP for adequate and safe mechanical bowel prepa-

ration(9,5, 3,7,11).

In Laos, NaP (SWIFF®90) is the only available

solution for is cleansing the large bowel.  Despite its

cost-effectiveness, several studies(8,10,12,13,16) have

pointed out some studies potential problems with NaP,

such as hyperphosphatemia,  hypocalcemia , hyponatre-

mia , congestive heart failure  and renal failure.

The aims of our study were to assess whether a

single dose of 90 mL of NaP is better than a split dose

of 45 mL given 6 hours apart to cleanse the large bowel

and to detect the electrolyte changes in both groups.

PATIENTS AND METHODS

A prospective observational study was conducted

at the GI Department of Mahosot Hospitial, the teach-

ing hospital in Vientiane. A total of 81 consecutive in-

patients and outpatients aged over 18 who were referred

for diagnostic and therapeutic colonoscopy between

February 2012 and August 2012 were recruited. Pa-

tients received either a single dose of 90 mL of NaP

(SWIFF®, Berlin Pharmaceutical Industry Co., Ltd.,

Bangkok, Thailand ) or a split dose of 90 mL of NaP

(45 mL twice at 6 hours apart). Drug administration

was by a trained nurse supervisor in an alternative day

fashion who gave instruction according to the assigned

bowel preparation scheme. Inclusion criteria were in-

patients and outpatients aged 18 or over who were

scheduled for colonoscopy and were willing to sign an

informed consent. Exclusions were patients with the

following disorders: chronic kidney disease (serum

creatinine ≥140 μmol/L), high blood pressure on long-

term medication, chronic congestive heart failure, pre-

vious colectomy or bowel resection, massive ascites,

suspected bowel obstruction, megacolon, and acute

coronary syndrome.

Pre-Colonoscopy Preparation

On the day before the procedure, the patient was

advised to have a clear soup diet, without vegetables

or fruit. The patient in the single group was instructed

to take 90 mL of NaP at about 6:00 p.m. with 2 litres of

drinking water. The patients in the double-dose group

was to take 45 mL of NaP at 6:00 p.m. with 1 litre of

drinking water, followed by a second dose of 45 mL of

NaP at 12:00 noon with another litre of drinking wa-

ter. The colonoscopy procedure was scheduled at 9:00

a.m. in the  next morning.

Data Collection

As part of routine pre- procedural evaluation, pa-

tients were interviewed by the nurse assistant. The data

collected before the procedure were age, sex, dosage

of NaP, indication for coloscopy, CBC, ionogram, crea-

tinine and calcium. After the procedure, only ionogram

and calcium were measured. Phosphate and magne-

sium measurements were taken owing to limitations at

our laboratory.

Colonoscopy and Quality of Bowel Preparation

All colonoscopies were performed by staff gas-

troenterologists who were asked to follow the Ottawa

bowel preparation scale score (rage 0-14). To make it

easier to read, the Ottawa scale score was displayed on

the wall in front of the endoscopist’s desk. The higher

the score, the worse is the bowel preparation. The

endoscopist rated the bowel preparation quality dur-

ing the procedure and recorded the results on a stan-

dardized form.

Statistical Analysis

Data were presented as means and standard de-

viations. Fisher exact test was used to compare nomi-

nal and categorical measurements. Absolute values

were compared is both groups with student’s t-test gen-

erated by SPSS version 10. A p-value ≤0.05 was con-

sidered statistically significant. We did not perform the

power statistics.
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RESULTS

Eighty-one consecutive patients (44 females/37

males) completed the study. In the group receiving a

single dose, most were female (29 females/12 males),

while the apposite was the case in the group receiving

a split dose (15 females/ 29 males).

The indications for colonoscopy and the endo-

scopic findings were listed in the order of decreasing

frequency in Table 1. The most common indication was

hematochezia, while the most common finding was

normality followed by colon cancer.

Regarding age, the average age in the single-dose

group was lower, but without statistical difference. Sex

distribution was comparable. Similar remarks could be

Table 1. The indications and the endoscopic findings from the study (n= 81).

Indications Findings

1. Hematochezia (n=22) 1. Normal coloscopic findings ( n=50)

2. Suspected colon cancer (n=20) 2. Colon cancer (n=10)

3. Unexplained abdominal pain (n=17) 3. Acute colitis (n=6)

4. Constipation (n=9) 4. Colonic diverticulosis (n=6)

5. Chronic diarrhea (n=7) 5. Rectal cancer (n=5)

6. Iron deficiency anemia (n=5) 6. Colonic ulcer (n=2)

7. Dysenteric syndrome (n=1) 7. Colonic polyps (n=2)

*Extra finding: Presence of a live Ascaris in one case

Table 2.  Patient’s characteristics in the study.

Single dose (n=41) Split dose (n= 40)

Age (yrs) 42.4 ± 14.07 49.85 ± 12.90

F/M 29/12 15/29

WBC (cells/mL) 7873.41 ± 3741 8259.75 ± 3392.10

Hct (%) 36.95 ± 7.02 40.65 ± 8.12

Hb (g/dL) 11.32 ±2.15 12.54 ± 2.61

platelets (cells/mL) 388717.51 ± 626590.67          267014 ± 123816.05

Creatinine (g/dL) 90.98 ± 22.47 100.62 ± 21.82

Calcium (g/dL) 14.49 ± 24.06 8.98 ± 0.91

Na 139.50 ± 21.91 143.67 ± 4.10

K 4.22 ± 0.43 4.16 ± 0.56

Cl 104.22 ± 4.58 106.73 ± 6.23

Table 3.  Laboratory measurements before and after ingestion of NaP in the two study groups.

 Study group Measurements before NaP Measurement after NaP Mean difference  p-value

(95%CI)

Single dose Creatinine 90.98 ± 22.47 (not available)

Calcium 14.49 ± 24.06 11.36 ± 15.28 (-6.09, 12.34) ns

Na 139.50 ± 21.91 142.29 ± 5.00 (-9.06, 4.49) ns

K 4.22 ± 0.43 4.05 ± 0.52 (0.01, 0.34) ns

Cl 104.22 ± 4.58 103.63 ± 7.35 (-1.94, 3.03) ns

 Split dose Creatinine 100.62 ± 21.82 (not available)

Calcium 8.98 ± 0.91 8.78 ± 0.96 (-.206, 0.060) ns

Na 143.67 ± 4.10 144.08 ± 4.70 (-2.170, 1.34) ns

K 4.16 ± 0.56 3.83 ± 0.53 (.81, 0.57) ns

Cl 106.73 ± 6.23 106.94 ± 6.80 (-2.97, 2.55) ns
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made regarding WBC (WBC 7873.41 ± 3742 vs.

8259.75 ± 3392.10), Hct (36.95 ± 7.02 vs. 40.65 ±
8.12), platelets (388717.51 ± 626590.67 vs. 267014 ±
123816.05), Hb (11.32 ± 2.15 vs. 12.54 ± 2.61), Crea-

tinine (90.98 ± 22.47 vs. 100.62 ± 21.82), Calcium

(14.49 ± 24.06 vs. 8.98 ± 091), Na (139.50 ± 21.91 vs.

143.67 ± 4.10), K (4.22 ± 0.43 vs. 4.16 ± 0.56) and Cl

(104.22 ± 4.58 vs. 106.73 ± 6.23). None of the labora-

tory parameter changes reached a statistically signifi-

cance. We did not see any overt clinical manifestation

of the laboratory changes.

Quality of Bowel Preparation

Poor quality of bowel cleansing was noted vs. in

both groups, although the mean total of Ottawa scale

scores was not above 4, which was quite good (Table

4). We did not calculate the segment score (right-co-

lon segment, mid-colon segment or left-colon segment)

and the amount of residual fecal volume.

As shown in Table 4, the lowest mean Ottawa

preparation score was in the group receiving a split

dose at 6 hours apart. Comparison of the mean scores

favored the split dose with p-value of 0.002.

DISCUSSION

The main purpose of this observational study was

to determine which one of the two dosing strategies

would be better to cleanse the colon of patients with-

out co-morbidities (such as congestive heart failure,

CKD, high blood pressure and acute coronary heart

disease, or severe liver disease). The study results fa-

vored the split dose regimen. Unfortunately, we could

not measure serum phosphate and serum magnesium

to find out adverse changes from NaP intake, as ob-

served in previous studies(3,6,11). However, we did not

observe clinical manifestations of hyperphosphatemia.

There were also no statistical differences regarding the

changes of Ca, Na, K, and Cl.

Yoshioka et al. reported an increase in serum phos-

phate level after NaP, but it was not clear if any patient

was symptomatic; other laboratory parameters were not

affected(14).

Misha et al.(15) reported two patients with renal

impairment who developed severe symptomatic

hyperphosphatemia after oral NaP. Two reasons may

help explain our findings. First the average age of our

patients were below 60, serum phosphate being known

to correlate with increasing age. Secondly, significant

co-morbidities were excluded at entry into our study.

CONCLUSIONS

In adults under 60 years old without co-morbidi-

ties, a split dose of 90 mL of NaP cleanse the colon

better than a single dose or 90 mL of NaP. The electro-

lyte changes in both groups did not reach a statistical

difference.
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Table 4. Comparison of bowel preparation quality the both

study groups.

Preparation group

Mean score p-value

Single dose Split dose

4.78 3.25 0.002

REFERENCES

1. Yang HC, Sheu MH, Wang JH, et al. Bowel preparation of

outpatients for intravenous urography :efficacy of castor oil

versus biscodyl. Kaohsiung J Med Sci 2005;21:153-8.

2. Dipalma JA, Brady CE 3rd, Stewarrt DL, et al. Comparition

of colon cleansing methods in preparation for colonoscopy.

Gastroenterology 1984;86:556-60.

3. Davis GR, Santa Ana Ca, Moraswsski SG, et al. Develop-

ment of a lavage solution associated with minimal water and

electrolyte absorption or secretion. Gastroenterology 1980;

78:991-5.

4. Grundel K, Swenkenk W, Bohm B, et al.  Improvement in

mechanical bowel preparation for elective colorectal surgery.

Dis Colon Rectum 1997;40:1348-52.

5. Oliveira L, Wexner SD, Daniel N, et al. Mechanial bowel

preparation for elective colorectal surgery . Trial comparing

sodium phosphate and polyethelene glycol based oral lavage

solutions. Dis Colon Rectum 1997;40:585-91.

6. Beahrs OH, Hoehn JG,  Dearing WH . Surgery of colon . Man-

agements and complications. Arch Surg 1969;98:480-6.



THAI J  GASTROENTEROL 2015
Vol. 16 No. 2

May - Aug. 2015
79

Vannarath S, Bouachanh R

7. Frommer D. Cleansing ability and tolerance of three bowel

preparations for coloscopy. Dis Colon Rectum 1997;40:480-

6.

8. Vanner S, Mac Donald PH, Peterson W, et al. a randomized

trial comparing oral sodium phosphate solution with standard

polyethylene glycol-based lavage in the preparation of patients

for colonoscopy. Am J Gastroenterol 1990;85:422-7.

9. Golup RW, Berner BA, Wise WE, et al.Colonoscopy bowel

preparations: which one? A blinded, prospective, randomized

trial. Dis Colon Rectum 1995;38:594-9.

10. Kolts BE, Lyles WE, Achem SR, et al. A comparision of the

effectiveness and patient tolerance of oral sodium phosphate ,

castror oil, standard electrolyte lavage for colonoscopy or sig-

moidoscopy preparation. Am J Gastroenterol 1993;88:1218-

23.

11. Aronchick CA, Lipshutz WH, Wright SH, et al. A novel

tableted purgative for colonoscopic preparation: efficacy safety

comparisons with Colyte and Fleet Phospho-Soda. Gastrointest

Endosc 2000;52:346-52.

12. Clarston WK. Tsen Tn. Dies DF, et al. Oral sodium phosphate

vs sulfate free polyethylene glycol electrolyte lavage solution

in outpatients preparation for colonoscopy: a prospespective

study. Gastroinrest Endosc 1996;43:42-8.

13. Chutaputti A, Krataithong T. Comparison of safety and effec-

tiveness between Sodium Phosphate and Polyethylene Gly-

col 4000-base solution for bowel preparation for colonoscopy

in elderly patients . Thai J Gastroenterol 2009;10(2):91-7.

14. Yoshioka K, Connolly AB, Ogunbiyi OA, et al. Randomized

trial of oral sodium phosphate compared with oral sodium

picosulfate (Picolax) for elective colorectal surgery and

colonoscopy. Dig Surg 2000;17:66-70.

15. Misha R, Kaufman D, mattern J III, Dutta SK. Severe hypoc-

alcemia caused by using oral sodium phosphate in end stage

renal disease . Endoscopy 2005;37:1259-60.

16. Kastenberg D, Quigley E, Wexner S, et al. This approac allows

Drexel Gastroenterology to be mindful of the entire body, not

just the intestine.  US Gastroenterol Rev 2007:37-42.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


