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Abstract 

Objective: Intestinal lymphangiectasia (IL, primary or secondary) is an important cause of protein-losing enteropathy. We evaluated the clinico-laboratory profile, response to therapy, complications and outcome of children with primary IL (PIL).

Methods: Consecutive children (≤18 years) diagnosed with PIL (clinical setting, typical small bowel histopathology and exclusion of secondary causes) from 2007 to 2017 were evaluated. 

Results: 28 children with PIL (16 boys, age at symptom onset-12 [1-192] months and at diagnosis 8 [1-18] years) were studied. Pedal edema (93%), chronic diarrhea (78.6%) and recurrent anasarca (64%) were the common presentations. Ascites, pleural and pericardial effusion was seen in 64% (n-18; chylous-5, non-chylous-13), 18% and 18% cases respectively. Hypoproteinemia, hypoalbuminemia, hypocalcaemia and lymphopenia were present in 82%, 82%, 75% and 39% cases respectively. Duodenal biopsy established the diagnosis in 86% cases, while 14% required distal small bowel biopsies.  Dietary therapy was given in all and 6 cases required additional therapy (octreotide-6, trenexamic acid-3, and total parenteral nutrition-1). Lymphedema (3/5 vs. 1/23), pleural effusion (4/5 vs. 1/23) and need of additional therapy (4/5 vs. 2/23) was significantly more common in patients with chylous ascites (n=5) than those without chylous ascites (n=23). 24 cases were in follow-up for 39 (6-120) months and showed improvement, however 8 required readmission (symptom recurrence-6 [25%], complication- 2 [8.3%, Budd Chiari Syndrome-1 and abdominal B cell lymphoma-1]). 

Conclusion: Presence of chylous ascites suggests severe disease in children with PIL. Majority of PIL children respond to dietary therapy; only 20% need additional therapy. Symptom relapse and complications occur in 1/3rd of cases and need long-term follow-up. 
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Introduction

Intestinal lymphangiectasia (IL) is an important cause of protein-losing enteropathy (PLE). It can either be primary or secondary to conditions causing obstruction of intestinal lymphatics (1). Primary intestinal lymphangiectasia (PIL) is a congenital disorder of the lymphatic system characterized by dilated and tortuous intestinal lymphatics resulting from impaired lymphatic drainage and leading to leakage of protein rich chyle into the intestinal lumen with resultant hypoproteinemia and hypoalbuminemia (2-4). The first case of IL was reported by Waldmann in 1961 (5). Since then, nearly 200 PIL cases have been reported globally (2, 6). The classical symptoms are bilateral or unilateral lower limb ede​ma and intermittent diarrhea. Some patients have steator​rhea and fat soluble vitamin deficiencies, while others may develop pleural effusion or ascites (6). Diagnosis of PIL is challenging, requires small bowel biopsy and often confused with other conditions causing hypoproteinemia like nephrotic syndrome, chronic liver disease etc. (3). The management of PIL traditionally includes dietary modification as first line therapy. Early dietary intervention is rewarding in most cases, particularly in pediatric-onset disease (6). Given the rare nature of PIL, most articles on this condition have been isolated case reports. Pediatric data is scanty, especially in terms of follow-up and long term outcome. We evaluated the clinico-laboratory profile, response to therapy, complications and outcome of children with PIL managed at our hospital.
Methods

Patient characteristics: Consecutive children (≤18 years) diagnosed with PIL from January 2007 to December 2017 in the Department of Pediatric Gastroenterology were evaluated. Diagnosis of PIL was based on typical small bowel histology plus exclusion of secondary causes of IL (1, 4). Detailed information about demography, clinical features and findings on general physical and systemic examination including anthropometry (weight, height) was recorded. All patients were evaluated by complete hemogram, erythrocyte sedimentation rate, liver function tests including prothrombin time, serum creatinine, electrolytes, total and ionised calcium, complete urine examination and stool examination. In addition, ultrasound abdomen, chest x-ray and celiac and HIV serology were also done in all. Transthoracic echocardiogram was performed in select cases. Standard age appropriate cut-offs were used for defining hypoproteinemia, hypoalbuminemia, leucopenia, lymphopenia and low immunoglobulins (7). 

All patients underwent upper gastrointestinal endoscopy (UGIE) using UGI endoscope (Olympus GIF 180) under sedation. Scattered white spots (SWS), diffusely prominent white villi and focal small whitish macule/nodules were taken as suggestive endoscopic findings (8, 9). Multiple biopsies were taken from the second part of the duodenum and presence of dilated lacteals on histology confirmed the diagnosis of IL (2, 3). A repeat UGIE and biopsy was performed after a fat-loading meal (1g/kg of fat followed by overnight fasting) if initial UGIE and biopsy was normal and clinical suspicion of IL was high (2). In patients with normal UGIE, colonoscopy with ileoscopy (where feasible) was done using a video-colonoscope (Olympus PCF 180AL) after preparation with polyethylene glycol. Single balloon enteroscopy and capsule endoscopy was performed in select cases with normal UGIE and ileoscopy and high clinical suspicion of IL. 

Management and follow-up: All patients were managed with dietary therapy in the form of high protein (1.5 – 3.0 g / kg / day) and low fat diet (~15-20% of total calories with ~60% of them from medium chain triglyceride [MCT] and rest by long chain triglycerides [LCT] which provides essential fatty acids). Supplementation of MCT was done in form of oil and formula. (10-11). All patients were supplemented with calcium and fat soluble vitamins. 

Supportive therapy including albumin infusion, diuretics, thoracocentesis, and large volume paracentesis (LVP) which provides transient relief of symptoms was given as per clinical scenario (12). Ascitic fluid analysis for diagnosis of chylous ascites (ascitic fluid triglyceride >200mg/dL) was done whenever paracentesis was performed. Complications like local skin infection, cellulitis, pneumonia, ascitic fluid infection were treated with appropriate antibiotics. Limb and scrotal edema was managed with limb elevation, scrotal support and compressive bandages if required (12-14). Patients having recurrence or worsening of anasarca and reaccumulation of ascitic fluid despite diet therapy during hospitalization were considered for second line therapy like octreotide followed by trenexamic acid (15-18). Total parenteral nutrition (TPN) was considered in refractory cases (6). 

After discharge, cases were followed up regularly in OPD, initially at 1-3 months and then at 3-6 months interval. Information regarding dietary compliance, response in symptoms and signs like ascites/edema, weight and height gain, overall outcome and complications were retrieved from the electronic records. Investigations including hemogram, serum total protein and albumin, and serum calcium were done frequently in follow-up. Dietary therapy was reinforced in OPD visits by a trained dietician. Patients showing inadequate response, clinical deterioration or appearance of new symptoms in follow-up were readmitted for evaluation and therapy.  
Ethical clearance and waiver of patient consent was obtained from Institutional Ethics Committee as this was a retrospective study. (IEC code: 2017-237-IP-EXP). 

Statistical analysis: Data is presented as median with range and proportions. Chi square test (with Fisher exact test wherever applicable) was used for comparing categorical variables and Mann- Whitney’s U test for continuous variables. The Wilcoxon signed-rank test was used when comparing two related samples. A p value of <0.05 was considered significant. Statistical analysis was done using SPSS software for windows version 23.0 (SPSS, Chicago, IL).

Results

Demography and clinical features: Twenty eight patients of PIL (16 boys) with a median age of 8 (1-18) years at diagnosis were studied. The age of onset of symptoms was 12 (1-192) months and 18 (64%) cases were symptomatic within 1st year of life. The interval between symptom onset and diagnosis was 54.8 (11-144) months. Demographic, clinical and laboratory features of patients with PIL are shown in table 1. Pedal edema was the most common presenting symptom (26, 93%) followed by chronic diarrhea (22, 78.6%) and recurrent anasarca (18, 64%). Symptomatic hypocalcemia (tetany, n=7, 25%) and fat soluble vitamin deficiency (n=4, night blindness and rickets in two cases each) were the other clinical manifestations. Extra intestinal lymphatic malformation (lymphedema; non-pitting unilateral or bilateral limb edema [lower limb, n=2, upper limb, n= 1, upper and lower limb both, n=1]) was seen in 4 (14%) cases (figure 1). Three patients had history of recurrent infection (recurrent pneumonia in 1, recurrent intestinal cryptosporidium infection in 2). Hypoproteinemia and hypoalbuminemia were seen in 23 (82%) cases each while hypocalcaemia and lymphopenia was present in 21 (75%) and 11 (39%) cases respectively. Hypogammaglobulinemia was present in 19 (68%) subjects. Immunoglobulin profile was available in 14 patients, low levels being present in 9 (64%) cases. 

Endoscopy and histology 
UGIE and biopsy (figure 2) resulted in diagnosis of IL in 24/28 (86%) children. 16/24 of these cases were diagnosed at initial endoscopy while 8 cases were diagnosed on repeat endoscopy and biopsy after fat loading meal (6 required twice and 2 required thrice endoscopy). Thus, a total of 34 endoscopies were done, 24 without fat loading and 10 after fat loading. Suggestive endoscopic appearance was present in 19/24 first UGIE and 6/10 subsequent UGIE after fat loading. Histology was positive in 22/25 endoscopies with typical findings and 2/9 endoscopies without these findings. (22/25 vs. 2/9; p=0.007).  Four cases with normal UGIE and biopsy were finally diagnosed by capsule endoscopy followed by enteroscopy (n=1), single- balloon enteroscopy (n=1) and colonoscopy with ileoscopy (n=2).

Response to therapy and outcome: Apart from the dietary management which was given to all, 13 out of 18 cases with ascites required therapeutic paracentesis and 11/18 (61%) were given albumin infusion. Of the 18 cases with ascites, 5/18 (28%) cases had chylous ascites. The comparison between PIL cases with chylous ascites, non chylous ascites and no ascites is shown in table 3. Pleural effusion was symptomatic in 2/5 cases (bilateral in 1 and isolated left sided in 1) requiring single time aspiration and intercostal drainage in 1 case each. Pericardial effusion (n=2) was mild, did not require any intervention and improved with diet therapy. 

Six cases did not show initial improvement on dietary therapy and required treatment with octreotide (n=6), 100 microgram/m2 in 2 divided doses, subcutaneous for duration of 20.5(5-90) days, trenexamic acid (n=3), 25mg/kg/dose three times a day orally (maximum 1000 mg) for 5 (3-7) days and total parenteral nutrition (n=1) for 11 days. Combination of therapies were used [diet only (n=13), diet with LVP only (n=8), diet + octreotide, (n= 2), diet + LVP + Octreotide (n=2), diet + LVP + trenexamic acid (n=1), diet + LVP + octreotide + trenexamic acid (n=1) and diet + LVP + octreotide + trenexamic acid + TPN (n=1)].

Twenty four cases were compliant with dietary therapy and came for follow-up (duration of 39 [6-120] months). All these cases had shown a response and the comparison of anthropometry and laboratory profile of these cases before and after therapy is shown in table 2. Eight cases out of 24 required repeat admissions due to recurrence of symptoms due to poor dietary compliance (n-6) or complications (n-2). Four cases were lost in follow up.

Complications: Two of the 24 patients (8%) in follow-up, developed complications of Non-Hodgkin’s lymphoma (NHL) and Budd-Chiari syndrome in 1 case each
Case 1: This 19 y old girl was diagnosed as PIL at 17 y of age in June 2015, with symptoms of recurrent diarrhea and anasarca since 11 years of age. She had shown good response in terms of resolution of diarrhea and anasarca after dietary modifications and was doing well till June 2017. Then she developed abdominal pain and noticed a lump in periumblical and hypogastric region.  On evaluation, computed tomography (CT) enterography (figure 3) showed a heterogeneously enhancing mesenteric mass 6.5x9.8x9.5cm extending from thoracic vertebrae 12 (T12) to pelvis and encasing superior mesenteric artery and vein and their branches. Another soft tissue density was seen in preaortic and retrocaval region suggestive of conglomerate lymph node mass. Histopathology from mass lesion showed small to medium-sized tumor cells suggestive of Non-Hodgkin’s lymphoma. Immunohistochemistry showed atypical lymphoid cells positive for CD20. CD3 was positive in background T cells, Tdt was negative, and Ki-67% was ~ 30-40%. Bone marrow examination was normal; findings were consistent with diffuse large cell B-NHL stage III A. She has been treated (since July 2017) with five cycle of chemotherapy (RCHOP=Rituximab, Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone regimen) and is currently getting radiotherapy. She is stable and responding to therapy. This NHL developed 8 years after onset of symptoms and 2 years after diagnosis of PIL. 

Case 2: Another 6 y old boy, diagnosed as PIL at 2 y of age (2013) with symptoms of chronic diarrhea and recurrent anasarca since 9 months of age. He was poorly compliant to dietary therapy and the response was suboptimal. He presented after 4 years of diagnosis with new onset ascites for 2 months. On evaluation he was found to have Budd-Chiari syndrome (right and left hepatic veins were cord like, middle hepatic vein showed ostial stenosis and intra-hepatic part of inferior vena cava was narrowed) with grade I esophageal varices. There was no history of thrombotic disorders in the family. He was planned for hepatic vein angioplasty with stenting and evaluation of procoagulant status. However, before this could be done the child developed acute diarrhea with severe dehydration and shock and died.

Discussion
In this large pediatric study we have evaluated 28 children with PIL and shown that most cases present with diarrhea, pedal edema and recurrent anasarca. The triad of hypoproteinemia, hypoalbuminemia and hypocalcemia is present in 75% (n-21) cases and that of hypoproteinemia, hypoalbuminemia and lymphopenia in 39% (n-11) cases. Children with chylous ascites have more severe form of disease than those without chylous ascites. Majority (78%) respond to dietary therapy alone while 22% need additional medical treatment. Duodenal biopsy by UGIE establishes the diagnosis in 86% cases while 14% cases need enteroscopy and distal small bowel biopsies. Recurrence of symptoms is seen in 25% cases in follow-up due to faltering in diet and 8% develop complications (Non Hodgkin’s Lymphoma and Budd Chiari syndrome) after 4-8years of follow-up. 

IL can be primary or secondary; children more often have primary IL while secondary IL is commoner in adults (4). Primary IL is a diagnosis of exclusion and requires exclusion of common causes of secondary IL (1). None of our cases had features suggestive of secondary causes on clinical evaluation. In addition we ruled out celiac disease, chronic liver disease with portal hypertension, chronic respiratory disease, intra abdominal mass lesion and renal disease in all cases. Echocardiography was not done in all cases; however cardiac disease is unlikely as none of the cases had features suggestive of cardiac disease at admission or in follow-up. 
PIL is primarily a disease of children with majority being diagnosed before 3 years of age (4). However, it has been reported in older children and adults also (4, 6). In our study, median age of symptom onset was 12 (1-160) months and 2/3rd developed symptoms within 1st year of life. There was a significant delay in diagnosis of 54.8 (11-144) months. We feel that this is due to lack of awareness among primary care physicians, delayed referral and need of specialist care for endoscopy/histology for confirmation of diagnosis.  In the series of Wen et al, 53% cases had symptom onset at <2 years of age and there was a delay of 8.4 (0–40) years between symptom onset and diagnosis (6). PIL is equally common in males and females (4); the slight male preponderance in our study is because of referral bias and is seen across many diseases.
Presentation of PIL depends upon the length of intestinal involvement, which can be localized or extensive. Edema and diarrhea were the most common symptoms in our study, seen in 93 % and 78% cases respectively. This is slightly higher than the figure of 78% and 62% reported by Wen et al. (6). Lymphedema was found in 14 % in our series as compared to 22 % by Wen et al. (6). 
Effusions are not uncommon in PIL; ascites, pleural effusion and pericardial effusion were seen in 18 (64%), 5 (18%) and 5 (18%) cases respectively in our study. Chylous ascites was seen in 28% (5/18) of all patients with ascites which is slightly less than the 43% reported by Waldmann et al. (5). Although our number of cases are small, but we found that lymphedema, pleural effusion and need of second line therapy was significantly more in patients with chylous ascites. Presence of chylous ascites may be a useful sign to identify those with more severe disease.
Loss of lymph in intestinal lumen can lead to low immunoglobulin levels and lymphocytopenia in PIL (19). We found lymphocytopenia (absolute lymphocyte count <1500/cumm) in 11 (39%) cases and low immunoglobulins in 9/14 (64%) which is similar to other reports (19, 20). This increases the risk of recurrent and opportunistic infections (e.g. Streptococcus G empyema, Cryptococcal meningitis) in PIL (21-23). Three (11%) of our children had recurrent infections (pneumonia-1, intestinal cryptosporidium infection-2). This emphasizes the value of a high index of suspicion and prompt evaluation of patients presenting with fever or worsening/ appearance of new symptoms.
UGIE and biopsy is the main diagnostic method of IL and multiple intestinal biopsies are required to detect dilated lymphatics (3). It helped in diagnosis in 86% (24/28) of our cases, equal to the 86% yield shown by Wen et al. (6). Endoscopic findings like scattered white spots (SWS), diffusely prominent whitish villi and focal whitish macules/nodules have been described in patients with IL (8, 9). In our study, histology showed IL in 22/25 endoscopies with typical findings and 2/9 endoscopies without these findings. (22/25 vs. 2/9; p=0.007).  This shows that the yield of IL on histology is higher in patients who have suggestive endoscopy. However, SWS and other endoscopic features are not specific for IL. These findings were present in 3.2% of adults subjected to UGIE for various reasons (24, 25). IL, chronic non specific duodenitis and giardiasis were the three common findings on histology in these cases, with IL accounting for 61/107 cases in the study by Biyikoglu et al. (26). 
Another issue in diagnosis is the role of fat loading in IL. Case reports have shown that fat loading helps in diagnosis, increases the endoscopic appearance of SWS and allows for targeted biopsies (27). However, similar endoscopic appearance may also be seen in normal adults after fat loading and is described as functional lymphangiectasia (28). In our study, the yield of histology on endoscopic biopsies without fat challenge was 67% (16/24) and 80% (8/10) with fat loading which is slightly higher but not significant (p=0.4). Whether this increment is due to the increase in number of endoscopies and biopsies in these cases that were not diagnosed in the first endoscopy or it is because the fat loading made the lacteals more prominent and easy to pick up cannot be answered.
Moreover, presence of both suggestive endoscopic finding and histology has been described in 1.9% of healthy adults without any clinical evidence of malabsorption (25). The exact reason for this is not known but the authors suggested that presence of the above findings should always be interpreted in the clinical context and should not lead to extensive evaluation or treatment in asymptomatic adults (25). Other modalities for small bowel evaluation like capsule endoscopy, balloon enteroscopy and even ileoscopy were required to confirm the diagnosis in 14% of our cases which is similar to other reports (29, 30). Capsule endoscopy can visualize the entire small bowel and is useful to confirm IL in cases where other modalities are negative (30).
Treatment guidelines in PIL are not well defined, because of the disease rarity, which prohibits randomized clinical trials. The mainstay of treatment for PIL is a high-protein, low-fat diet with supplementation of MCT, vitamins and minerals along with albumin infusion and paracentesis if required (1, 13). In our study, 22/28 (78.5%) children had good response to dietary therapy alone. Desai et al. (33) studied 55 cases with IL and showed higher response rate (63% vs 35%) in subjects on MCT (n=27) as compared to those without MCT (n=28). Dietary modification in PIL is permanent and lapses in therapy lead to relapse of symptoms as seen in 25% (6/24) of our cases.   
Six (21%) of our cases required additional therapy with octreotide, traneximic acid and total parenteral nutrition which is lower than the figure of 37% reported by Wen et al in both pediatric and adult patients (6). This is because children with PIL are more likely to respond to dietary intervention than adults due to better compliance (secondary to parental supervision), tolerance of low fat diet and higher capacity of intestinal adaptation (6). Efficacy and safety of second line therapy in cases not responding to dietary intervention has been shown in literature (15-18, 32). Partial or total parenteral nutrition should be considered in patients with severe symptoms and poor response to dietary treatment (21). Our case showed good improvement on TPN and thereafter he was maintained on dietary therapy, similar to the observation of others (6).  Surgical resection is useful in the rare cases of IL with segmental disease (1). 

Patients with PIL may be at an increased risk of developing lymphomas, both intestinal and extra-intestinal (33). The definite mechanism is unknown. Reduced immune surveillance resulting from ongoing and persistent depletion of immunoglobulins and lymphocytes may be contributing (20). In the 84 PIL patients reported by Wen et al, four (5%) developed lymphoma with an interval of 31 years (19–45 years) between symptoms of PIL and diagnosis of lymphoma (6). Our patient developed B-cell lymphoma after 8 years of symptoms onset. 

In our study, one patient developed Budd Chiari syndrome (BCS) after 4 years of diagnosis of PIL. BCS as a complication of IL has not been described in literature. BCS with portal hypertension by itself can lead to edema of the bowel mucosa with resultant PLE (34) and mimic the clinical picture of PIL. The question here is whether this child had BCS from the beginning or did it occur later in the course. We feel that BCS was a complication in this child as there was no hepatosplenomegaly and the liver function tests, USG and UGIE did not show any evidence of BCS at the first evaluation. Increased tendency to thrombosis may occur in patients with PIL due to diarrhea-dehydration and imbalance between coagulation and anticoagulation factors secondary to loss of lymph (35).  
 The primary limitation of our study is its retrospective nature and lack of a protocol based evaluation for exclusion of secondary causes, treatment and follow-up.
In conclusion, PIL is an uncommon but important cause of protein loosing enteropathy which is easy to diagnose and rewarding to treat. UGIE and biopsy establishes the diagnosis in 86 % and only 14 % need small bowel evaluation. Majority of patients respond to dietary intervention alone and 20% need second line therapy with octreotide, tranexamic acid and TPN. However, symptom relapses requiring readmission are seen in 1/4th cases due to dietary non compliance. Complications like lymphoma and BCS are seen in 8% cases, which highlight the importance of regular follow-up. 
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Legend to figure

Figure 1 

a) Lymphedema of upper limb in patient with intestinal lymphangiectasia. 

b)  Lymphedema of both lower limbs with secondary skin changes in a girl with intestinal lymphangiectasia.
Figure 2 

a) Upper gastrointestinal endoscopy showing the snow flake appearance in duodenum. 

b) Histopathology of small intestine showing the dilated lymphatics (arrow) in lamina propria.
Figure 3

 Contrast enhanced computed tomography (CECT) with enterography showing mass lesion (arrow) in pelvis in the patient with Non Hodgkin’s lymphoma.
Table 1: Demographic, clinical profile and Laboratory parameters of children with primary IL
	Clinical features
	Primary IL (n=28)

	Age at onset of symptoms (months)*
0-1 year
>1year 
	12 (1-192)
18 (64%)
10 (36%)

	Male gender
	16 (57%)

	Growth failure (z score <-2SD)
	10 (36%)

	Pedal edema
	26 (93%)

	Chronic diarrhea
	22 (78.6%)

	Abdominal pain
	3 (11%)

	Weight loss
	5 (18%)

	Steatorrhea
	5 (18%)

	Anasarca
	18 (64%)

	Anemia 
	7 (25%)

	Ascites 
	18 (64%)

	Chylous ascites 
	5 (18%)

	Pleural effusion 
	5 (18%)

	Pericardial effusion
	5 (18%) 

	Hemoglobin (g/dL)
	10.5 (6.2-16)

	Total leukocyte count (cells/cumm)
	7000 (3200-21000)

	Absolute lymphocyte count (cells/cumm)
	1631(780-12000)

	Platelet count (lac/cumm)
	3.7 (1.2-7.8)

	Total protein (g/dL)
	3.8 (3.0-7.8)

	Albumin (g/dL)
	2 (0.9-4.4)

	Globulin (g/dL)
	1.75 (0.5-3.4)

	Total calcium (mg/dL)
	7.6 (5.2-11.6)

	Ionized calcium (mg/dL)
	3.9 (3.0-5.1)

	Triglyceride (mg/dL)
	106 (50-200)


*All values are expressed as median and range
Table 2: Comparison of clinico-laboratory profile of patients in follow up before and after dietary therapy (n=24)
	   Lab parameters 
	At diagnosis
	After therapy
	p  value 

	Weight Z score
	-1.1 (-3.0 to +2.9)
	1.0 (-1.7 to +2.7)
	<0.001

	Height Z score
	-1.1 (-3.1 to +3.1)
	0.95 (-2.0 to +2.1)
	<0.001

	Haemoglobin (g/dL)
	10.4 (6.2-16)
	11.5 (9.0-14.6)
	0.02

	Total protein (g/dL)
	3.9 (3-7.2)
	6.5 (4.8-8.2)
	<0.001

	Albumin (g/dL)
	2.1 (0.9-3.9)
	3.9 (2.4-5.0)
	<0.001

	Globulin (g/dL)
	1.7 (0.5-2.5)
	2.2 (0.8-4.3)
	0.002

	Absolute lymphocyte count (cells/cumm)
	1600 (780-12000)
	2100 (980-13000)
	<0.001

	Ionized calcium (mg/dL)
	3.9 (3.0-5.1)
	5.0 (4.0-7.0)
	<0.001


Table 3: Comparisons of PIL patients with chylous ascites (group A), non-chylous ascites (group B), and no ascites (group C)

	Parameters 
	Group A (n=5)
	Group B (n=13)
	Group C (n=10)
	p-value

	Age at diagnosis (years)β
	2 (1-10)
	8(2-18)
	7 (1-17)
	0.17

	Age at onset of symptoms (months) β
	3 (1-96)
	12(1-150)
	4.5 (1-192)
	0.30

	Pedal edema 
	4 (80%)
	13 (100%)
	9 (90%)
	0.12

	Diarrhea
	5 (100%)
	8 (61.5%)
	9 (90%)
	0.31

	Lymphedema
	3 (60%)
	1 (7.7%)
	0.00
	0.006*#

	Pleural effusion 
	4 (80%)
	1 (7.7%)
	0.00
	<0.001*#

	Pericardial effusion 
	3 (60%)
	2 (15%)
	0.00
	0.01#

	Absolute lymphocyte (count /cumm) β
	1200 (900-1540)
	1680(780-12000)
	1721 (880-6900)
	0.2

	Total protein (g/dL) β
	3.6 (3.3-4.5)
	3.7(3.0-7.8)
	4.5 (3.1-7.2)
	0.11

	Albumin (g/dL) β
	1.6 (1.5-1.9)
	1.9 (0.9-4.4)
	2.3 (1.9-3.9)
	0.008#

	Ionized calcium (mg/dL) β
	3.8(3.1-4.6)
	4.2 (3.2-4.1)
	3.8 (3.0-5.1)
	0.70

	Alternative therapy

(octreotide/trenexamic acid/TPN)
	4 (80%)
	2 (15%)
	0.00
	0.002*#


	* indicates significant p-value between group A and group B, 

# indicates significant p-value between group A and group C

β expressed as median (range)
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