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Abstract: Objective To analyze the differences in reflux patterns in 24-hour esophageal pH-impedance monitoring in patients
with non-erosive reflux disease (NERD), reflux hypersensitivity (RH) and functional heartburn (FH) and explore the possible
mechanism of symptoms in patients with heartburn and negative endoscopic findings. Methods Seventy-nine patients with
heartburn as the main symptoms but negative endoscopic findings, including 35 with NERD, 16 with RH and 28 with FH,
were enrolled in this study. All the patients underwent 24-h esophageal pH-impedance monitoring and esophagogastroscopy,
and the results were compared among the 3 groups. Results Acid reflux episode was significantly increased and weakly
alkaline reflux episode was significantly decreased in NERD group in comparison with RH group and FH group (P<0.05). The
patients in NERD group showed significantly increased total reflux episode, mixed reflux episode, proximal acid reflux
episode, proximal weak acid reflux episode, total proximal reflux episode, percentage of proximal acid reflux, percentage of
proximal weak acid reflux, and percentage of total proximal reflux as compared with the other two groups (all P<0.05). Bolus
clear time was significantly prolonged in NERD group compared with that in the other two groups (P<0.05). Analysis of the
reflux acidity showed that the percentages of different reflux episodes differed significantly among the 3 groups (P<0.05); acid
reflux was the main reflux in NERD, while weak acid reflux was the main reflux in RH and FH groups, which had also
significantly increased weakly alkaline reflux episodes compared with NERD group. Conclusions Patients with NERD, RH
and FH had different reflux patterns. Acid reflux is predominant in the NERD, while weakly alkaline reflux is significantly
increased RH and FH. In patients with normal esophageal acid exposure but without symptoms or without recorded
symptoms during esophageal pH-impedance monitoring, analysis of the total reflux episode, mixed reflux episode, proximal
acid reflux episode and percentage can help in the differential diagnosis between RH and FH.

Keywords: 24-hour pH-impedance monitoring; non-erosive esophagus reflux disease; reflux hypersensitivity; functional heart-
burn
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Tab.1 Comparison of gender distribution, age and BMI among the 3 groups

Item NERD FH ¥/F P
Number [ (%)] 35 (44.3%) 16 (20.25%) 28 (35.45%)

Male/female 19/16 8/20 4.432 0.109
Age (year) 53.43+9.59 47.47+12.51 49.39+9.50 2.221 0.105
BMI (kg/m?) 23.60+2.92 22.14+3.05 21.3942.74 4.808 0.011%
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Fig.1 Proportions of SI and/or SAP-positive patients with symptomatic reflux.

2.3 B BORBERXREBILE

G2 R LIE R RO UK S90S i L A
FORUEANR A R EE 3 2 R 22 R A Gt
X ((=25.292.7.692.8.031.6.246, P14<0.05) . [AIkE,
XA S 25 1 22 S AR A R A T P P L34 SRR
NERD 2H 1 F ko5 RH 4 FH 41 55 s, 25 5
G5 L (P<0.05) ,RH 214 FH 212 S It A
om0 2 5 s L (P>0.05) ;RH AL FH 414
NERD A 55 i w E g N, 2 A geitr s X
(P}<0.05) , 1 RH 25 FH 415588 S kB 22 = 04t
TR X (P>0.05) s G SO B0 T, NERD 4 \RH
L FH AL RN, 22 A7 g 22 2 L (P<0.05) .

£ 24 0 F8 35 SURI(E)SAP S BH M (1 8 & v, 8 1]
(33.33%)SIAI(S)SAP I I NERD FE#HEIR Y 52
FARSE 75 16 ] RH B, 7 61](29.17% ) A AEIR
SR RCARIE , 6 1] (25.00% ) (35 AR 5 55 2 B i A
X, 341(12.50% ) FEREAR S 550U ARG (B 1)

= NERD (that totally associated with acid reflux)
= RH (that associated with acid reflux)
= RH (that associated with weakly acid reflux)

= RH (that associated with weakly alkaline reflux)

NERD 41 \RH 414 FH 43R5 SO 8 e & e
i, 22RA 54 L (PY<0.05) , 1 NERD 41 5 RH
2R TG L (P>0.05),
2.4 B BURAER LB AR

HRHE S i W) B BR E , NERD ZH R B2 It 559 R S T Al
SSBRLSIAT o Y B 53 R 52.01% .44.52% .3.47% ,
RH 41 3 B B 3 9T o 19 LE 481 4 531 oy 24.81% .59.02%
16.17% , FH 41 3 B 53 JIr o 14 481 301 A 25.11%
54.67%.20.22%. RITKIAR 3 2H & SC i Le Al
Z [0 22 558 Goit 2F 3 L (¢=28.410, P=0.000), 7F
NERD 21 DA s i b =2 500, fHAE RH AT FH A, W A
SR, FLESHRS A NERD 41 i RS i



- 1510 -

J South Med Univ, 2020, 40(10): 1507-1512

http://www.j-smu.com

R2 BHEBEFRRREXH RS

Tab.2 Comparison of the number of reflux episodes with different reflux patterns among the 3groups [median

(P25, P75)]

Number of different reflux episodes NERD RH FH b P
Acid reflux episodes 23 (14, 37) 12 (6, 17) 4(0,14) 25.292 0.000*
Weakly acid reflux episodes 18 (11, 33) 20 (12, 38) 17 (6, 26) 2.833 0.243
Weakly alkaline reflux episodes 1(0, 3) 5(0, 14) 4(0,8) 7.692 0.021*
Total reflux episodes 43 (30, 63) 45 (30,71) 27 (15,47) 8.031 0.018*
Liquid reflux episodes 14 (3, 26) 11 (6, 22) 9(3,12) 4.928 0.085
Mixed reflux episodes 34 (24,42) 34 (19, 60) 18 (8, 36) 6.246 0.044*
Gas reflux episodes 28 (16, 61) 24 (20, 41) 33 (20, 59) 0.679 0.712
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Tab.3 Comparison of proximal regurgitation and bolus clearance time among the 3 groups [median (P25, P75)]

Number or percentage of proximal reflux and bolus clearance NERD RH FH Y P

Acid reflux episodes 6(4,18) 5(1,11) 1(0,2) 29.461  0.000%*
Weakly acid reflux episodes 42,9 5(3,12) 2(1,4) 11.734  0.003*
Weakly alkaline reflux episodes 0(0,1) 0(0, 3) 0(0,1) 2.308 0.315
Total reflux episodes 15(6,31) 13 (7,34) 4(1,7) 22.532  0.000*
Acid reflux episodes (%) 42 (24,60) 50 (33, 68) 3(0,24) 26.087  0.000*
Weakly acid reflux episodes (%) 29 (17,46) 29(18,44) 12(5,22) 10.666  0.005*
Weakly alkaline reflux episodes (%) 0 (0, 20) 0(0,17) 0(0,11) 0.735 0.692
Total reflux episodes (%) 36(22,50) 33(25,47) 12(7,24) 20455  0.000*
Bolus clearance time (%) 12 (10, 14) 10 (9, 13) 9(8,11) 12.96 0.002*
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