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Abstract  

Background 

Every pregnant woman faces risk of complications during pregnancy, birth, not only due to pregnancy, birth related 

problems but preexisting disorders which get exaggerated during pregnancy. Prepregnancy awareness of various 

prepregnancy, peripregnancy factors for safe maternity is essential.  

Objective: 

Community based study was to know awareness about prepregnancy issues for safe maternity.  

Material methods 

Study was conducted in tribal communities of remote forestry hilly region. Randomly from each village 20 married 

women of 15-40 yr in whom pregnancy was possible, 2400 became study subjects in 100 villages around village with 

health facility.  

Results 

Of 2400 study subjects, 1396 (58.2%) had scatchy awareness, 30.3% right age for pregnancy, 34.2% possibility of 

diseases running in family, 35.5% essentiality of knowing last menstruation date (LMD), 935 (35.10%) necessity of 

good health, 45.6% stress free life, 24.4% avoidance of heavy work and 30% need of care for good health during  

pregnancy. Only 1247 (52%) were aware of prepregnancy anaemia, (27% said it was due to lack of food, 73% lack of 

supplements), 51.7% knew about need of extra micronutrients, (41.7% by blood improving tablets, 58.3% extra energy 

providing diet), 1039 (43.3%) were aware of need of prepregnancy prevention / treatment, of anaemia for preventing 

complications, (34.6% giddiness, 29.4% legs swelling, nausea, 36.0% dangers of bleeding), 1164 (48.5%) were aware 

of genital hygiene, (38.0% said prevented genital infection, 62.0% urinary infection, retention).      

Conclusion 

Many women lacked awareness of appropriate interval, preexisting medical disorders, medication, environment, health 

care before / during pregnancy hygiene. Age, economic status, education, occupation opportunities of meeting others 

affected awareness. 

Key words: prepregnancy awareness disorders; anaemia; micronutrients; hygiene; effects 

Introduction 

It is common parlance that it does not make a difference how one lowers 

low-density lipoprotein cholesterol (LDL-c), so long as LDL-c is brought 

down low enough.  The purpose of this paper is to explore the relationship 

between LDL-c lowering and changes in angiograms in eight published 

angiographic regression trials. 

Methods: 

This author has in his physical possession the databases of eight published 

angiographic regression trials: the Program on the Surgical Control of the 

Hyperlipidemias (POSCH) (1), National Heart Lung and Blood Institute 

Type II Coronary Intervention Study (NHLBI) (2), Saint Thomas 

Atherosclerosis Regression Study (STARS) (3), Familial Athrosclerosis 

Treatment Study (FATS) (4), Lipoprotein and Coronary Atherosclerosis 

Study (LCAS) (5), Pravastatin to Limit Atherosclerosis in the Coronary 

Arteries (PLAC-I) (6), the Regular Physical Exercise and Low Fat Diet study 

(Heidelberg study) (7), and the Lopid Coronary Angiography Trial (LOPID) 

(8).With the exception of STARS, all trials have associated lipid and systolic 

blood pressure data.  (In the case of STARS, full lipid data is not available 

because this author did not request such data.)  End-of-trial (EOT) lipid data 

was examined in terms of the final angiographic changes, and such findings 

are the subject of this manuscript. 

Results: 

First, a caveat.  All of these studies were performed prior to the beginning of 

the 21st  century, when the standard methodology for measuring high-density 

lipoprotein cholesterol (HDL-c) was the precipitation method.  At least in 

Wood County, Ohio, in May of 1999, the methodology was changed to the 

enzymatic method.  These differing methodologies do not give the same 
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values for HDL-c, the newer (enzymatic) methodology giving a result on the 

order of 10 mg/dl (0.25 mmoles/L) higher than the result that would have 

been obtained, had the precipitation method been used.  This is important 

because LDL-c is not generally measured, but rather calculated by the 

Friedewald formula: LDL-c= CT---HDL-c – TG/5, where CT means total 

cholesterol and TG means triglycerides. (9)   Since the HDL-c values are on 

the order of 10 mg/dl (0.25 mmoles/L) when the enzymatic method  is used, 

the calculated LDL-c levels will be appropriately on the order of 10 mg/dl 

(0.25 mmoles/L) lower.  This needs to be considered in interpreting  the data 

reported here.  This finding is not trivial.  The author has reported the case 

of a patient who suffered an acute myocardial infarction in the absence of 

any risk factors for atherothrombotic disease—albeit his lipid had not been 

measured.  The patients myocardial infarction occurred while he was in 

another town and lipids measured at the time of the event were mildly 

abnormal when measured by the enzymatic method, but much more 

abnormal when converted to their precipitation method equivalent.  When 

the lipids were converted to their precipitation method equivalent, the 

prediction was that his event would occur in the sixth decade of life, and he 

was 53 at the time of his event. [10] 

Table I show the distributions of EOT LDL-c in seven angiographic 

regression trials.  (STARS data is not included due the fact that the author 

only requested a ratio between LDL-c and HDL-c, as explained earlier.)  In 

most of the trials, LDL-c and angiographic plaque progression fall in tandem.  

This is best seen in POSCH, NHLBI, FATS, and to a lesser extent in LCAS 

and LOCAT.  POSCH utilized the partial ileal bypass surgery as its treatment 

moiety; NHLBI utilized cholestyramine; FATS utilized a basic treatment of 

colestipol, combined with either a niacin arm or a lovastatin arm; LCAS 

utilized fluvastatin, with addition of cholestyramine if the baseline LDL-c 

exceeded 160 mg/dl after initial dietary therapy; and LOCAT utilized 

gemfibrozil.  PLAC-1, on the other hand, utilized pragvastatin, while 

Heidelberg was a diet/exercise study.   

 
Table I: End of Trial LDL-C 

POSCH Means Program on the Surgical Control of the Hyperlipidemias 

NHLBI Means National Heart Lung and Blood Institute 

FATS Means Familial atherosclerosis Treatment Study 

LCAS Means Lipoprotein and Coronary Atherosclerosis Study 

 PLAC-1 Means Pravastatin Limitation of Atherosclerosis in the 

Coronary Arteries 

Heidelburg Means Study on The Effects of Regular Physical Exercise 

and Low-Fat Diet on the Progression of Coronary Artery Disease 

LOCAT Means Lopid Coronary Angiography Trial 

Table II shows the proportion of trials with EOT LDL-c of 99 mg/dl (2.5 

mmoles/L) or less.  There is clearly an imbalance in the trials, with POSCH 

achieving the most patients at this goal, followed by FATS and LCAS.  

NHLBI does not have many patients at this level, but then start of trial LDL-

c levels were very high and with only cholestyramine as the treatment 

moiety, very low levels of LDL-c were very hard to achieve.  LOCAT 
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utilized gemfibrozil, which is not indicated in pure hypercholesterolemia but 

finds its best use in patients with low HDL-c and high TG. [11] 

It is clear from Table I that at any given level of EOT LDL-c, the rate of 

plaque progression differs in the various studies.  Thjs implies that since the 

EOT LDL-c levels are the same, then the difference if plaque progression 

levels may be due to the means by which LDL-c was lowered.  

Trial No Patients with LDL-C < 99 Total Patients % Of Total 

    

POSCH 269 731 37% 

NHLBI 2 90 2% 

FATS 32 120 27% 

LCAS 76 333 23% 

PLAC-1 30 320 9% 

Heidelburg 3 89 3% 

LOCAT 37 371 10% 

Table II: End of Trial LDL-C 

POSCH Means Program on the Surgical Control of the Hyperlipidemias 

NHLBI Means National Heart Lung and Blood Institute 

FATS Means Familial atherosclerosis Treatment Study 

LCAS Means Lipoprotein and Coronary Atherosclerosis Study  

PLAC-1 Means Pravastatin Limitation of Atherosclerosis in the 

Coronary Arteries 

Heidelburg Means Study on The Effects of Regular Physical Exercise 

and Low-Fat Diet on the Progression of Coronary Artery Disease 

LOCAT Means Lopid Coronary Angiography Trial 

Table III does a similar analysis, but this time examining only those trials 

with LDL-c of 99 mg/dl (2.5 mmoles/L).  Again, as LDL-c decreases, the 

rate of plaque progression decreases and  even at very low levels of EOT 

LDL-c, there is a difference in plaque progression rates in the various  trials.  

Unfortunately, the plaque progression rates with so few patients makes 

analysis difficult.  However, one can analyze the Table III data in terms  of 

cumulative decline in LDL-c and plaque progression rates.  This is done in 

Table IV.  In Table IV, POSCH has a low overall plaque progression rate 

and this does not improve as LDL-c levels continue to decline and NHLBI 

has no plaque progression, though patient numbers in this group are very 

small.  In FATS, the plaque progression rate is low below the 80 mg/dl level 

and is null below the 70 mg/dl level, though again numbers are small.  In 

LCAS and LOCAT plaque progression rated do not reach the null level until 

LDL-c levels drop below the 60 mg/dl level.  In pLAC-1 null rates of plaque 

progression are never achieved. 

Trial Angiographic Outcome 90-99 80-89 70-79 60-69 50-59 40-49 < 39 

         

POSCH Progression 

Non Progression 

∑ 

% Progression 

0 

73 

73 

0% 

0 

69 

69 

0% 

0 

60 

60 

0% 

0 

31 

31 

0% 

1 

16 

17 

6% 

0 

4 

4 

0% 

1 

14 

15 

7% 

NHLBI Progression 

Non Progression 

∑ 

% Progression 

0 

1 

1 

0% 

 

 

 

 

 

 

 

 

0 

1 

1 

0% 

   

FATS Progression 

Non Progression 

∑ 

% Progression 

1 

8 

9 

11% 

3 

9 

12 

25% 

1 

6 

7 

14% 

0 

2 

2 

0% 

0 

2 

2 

0% 

  

LCAS Progression 

Non Progression 

∑ 

% Progression 

9 

20 

29 

31% 

9 

20 

29 

31% 

1 

10 

11 

9% 

2 

4 

6 

33% 

0 

1 

1 

0% 

  

PLAC-1 Progression 

Non Progression 

∑ 

% Progression 

8 

10 

18 

44% 

2 

5 

7 

29% 

2 

1 

3 

67% 

0 

1 

1 

0% 

1 

0 

1 

100% 

  

Heidelburg Progression 

Non Progression 

∑ 

% Progression 

2 

1 

3 

67% 

      

LOCAT Progression 

Non Progression 

∑ 

% Progression 

9 

7 

16 

56% 

5 

6 

11 

45% 

2 

3 

5 

40% 

1 

2 

3 

33% 

0 

3 

3 

0% 

  

Table III: End of Trial LDL-C
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POSCH Means Program on the Surgical Control of the Hyperlipidemias 

NHLBI Means National Heart Lung and Blood Institute 

FATS Means Familial atherosclerosis Treatment Study 

LCAS Means Lipoprotein and Coronary Atherosclerosis Study 

 PLAC-1 Means Pravastatin Limitation of Atherosclerosis in the Coronary 

Arteries 

Heidelburg Means Study on The Effects of Regular Physical Exercise and 

Low-Fat Diet on the Progression of Coronary Artery Disease 

LOCAT Means Lopid Coronary Angiography Trial 

Discussion 

There can be no doubt about the link between dyslipidemai and ATD.   The 

author has shown that, at least in primary prevention, the population at risk 

of ATD can be predicted by analysis of the risk factor milieu. (12)  

Unfortunately, studies in secondary prevention tend to treat ATD risk factors 

as independent agents.  The author has previously shown that there appears 

to be a lower limit of LDL-c, below which plaque progression rates to not 

improve. [13]  This paper builds on that analysis. 

In the 1980’s and 1990’s, serial angiograms were the method mainly used in 

randomized controlled clinical trials to assess the outcomes of lipid lowering 

therapy on ATD.  Such trials were easier to do and did not take as much time 

as clinical event outcomes trials and were less subject to interpretation.  The 

angiographic trials described in this paper are examples of those trials.  

Angiographic non-progression was associated with fewer future ATD 

events. (14-16) 

The current mantra is “Lower is better.” However, as William E.Conner,MD, 

pointed out, one does not treat a factor, such as cholesterol, to achieve a given 

number, but rather to prevent disease. (Medical World News, mid-1970’s)  

The purpose of this paper is to show the level of LDL-c lowering that 

achieves that goal.           

Table IV shows that at LDL-c levels below 80 mg/dl (precipitation method 

of HDL-c measurement, but 70 mg/dl if the enzymatic method is utilized), 

plaque progression rates are virtually constant at 7%.  However, this is an 

overall rate and the individual studies have different individual rates.  There 

is no level of LDL-c in the overall analysis that guarantees a null rate of 

plaque progression.  On the other hand, not all plaque progression is due to 

the atherosclerotic process.  Specifically, plaques can appear to progress if 

there is an intra-plaque hemorrhage or plaque erosion with thrombus 

formation and can appear to regress as the intra-plaque hemorrhage resolves 

or the thrombus lyses.  Given this qualifier, the question becomes a 

consensus of what level of plaque progression one is willing to accept--given 

that some plaque progression may be a false positive result. 

 

Table IV: Plaque Progression with Respect to End of Trial LDL-c

POSCH Means Program on the Surgical Control of the Hyperlipidemias 

NHLBI Means National Heart Lung and Blood Institute 

FATS Means Familial atherosclerosis Treatment Study 

LCAS Means Lipoprotein and Coronary Atherosclerosis Study 

 PLAC-1 Means Pravastatin Limitation of Atherosclerosis in the Coronary 

Arteries 

Heidelburg Means Study on The Effects of Regular Physical Exercise and 

Low-Fat Diet on the Progression of Coronary Artery Disease 

LOCAT Means Lopid Coronary Angiography Trial 
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Furthermore, plaque progression rates in POSCH and NHLBI are lower than 

in FATS and considerably lower than in LCAS, PLAC-1, Heidelberg, and 

LOCAT.  (See Table IV.)  This is true even when the LDL-c levels in each 

trial are in the same cohort.  This in turn suggests that it may make a 

difference how one lowers LDL-c.  Or it could suggest that the method of 

lowering LDL-c may affect the great modifier of LDL-c atherogenicity--i.e., 

HDL-c.  The best angiographic results are obtained with treatments that 

affect the metabolism of cholesterol in the gut.  POSCH utilized the partial 

ileal bypass technique to limit cholesterol absorption from the gut, thus 

limiting the amount of cholesterol absorbed, but perhaps also limiting the 

metabolism of cholesterol in the gut.  In a similar manner, NHLBI used 

cholestyramine to bind gut cholesterol, thus not making cholesterol available 

for microbial metabolism.  FATS had the next best results and utilized 

colestipol (another resin), with a lovastatin and a niacin arm.  Following 

FATS with respect to angiographic plaque progression was LCAS, which 

utilized fluvastatin, though 25% of LCAS patients were also taking 

cholestyramine.  PLAC-1, Heidelberg, and LOCAT did not use any 

treatments that would affect gut microbial function.   

Hazen has shown that when choline and/or carnitine is metabolized by the 

gut microbiome, multiple metabolites are generated, one of which is 

trimethylalanine (TMA) which is taken into the body and transported to the 

liver, where it is oxidized by flavin monooxygenase 3 (FMO3) to form 

trimethylalanine-N-oxide (TMAO). (13)  TMAO in turn blunts reverse 

cholesterol transport but without significant change to LDL-c or HDL-c. (14)  

This is associated with increased amounts of large particle HDL-c. (15)  

None of this is possible without an intact gut microbiome. (15)  The precise 

mechanism by which TMAO enhances atherogenesis is speculative but is 

consistent with the following scenario:  Dietary cholesterol, accompanied by 

phosphatidyalcholine and carnitine, enters the gut where it is absorbed in the 

distal ileum.  Cholesterol is absorbed into the body in the distal ileum, as are 

presumably phosphatidyalcholine and carnitine, but before these latter two 

compounds are absorbed, they are metabolized to TMA by the gut 

microbiome. Cholesterol is carried to the liver and metabolized in the well 

known manner.  TMA is also carried to the liver, where FMO3 converts 

phosphatidyalcholine (now reduced to just choline) and carnitine to TAMO.  

TAMO then blocks reverse cholesterol mediated by HDL particles, perhaps 

by preventing their off-loading lipid to the hepatocytes via the sterol 

regulatory element binding protein mechanism.  This could result in large 

cholesterol particles, though not large enough to raise HDL-c levels, but 

large enough to distort the apo A-1 lipoprotein moiety, making it less 

effective in removing cholesterol from arterial wall cells, thus allowing 

plaques to increase in size (plaque progression). 

If this scenario is correct, the partial ileal bypass procedure works because it 

prevents absorption of cholesterol in the distal ileum and this leads to lower 

LDL-c levels in the blood.  No data is available as to the eff3ect of  a partial 

ileal bypass on the absorption of TMA, but if phosphatidyalcholine and 

carnitine are diverted away form the gut microbiome of the distal ileum, 

production of TMA should be decreased and hence production of TMAO 

should be decreased.  This would allow the HDL particle to participate fully 

in reverse cholesterol transport.  Thus POSCH could support the Lipid 

Regulatory Hypothesis of Esko Nikkila, MD, (cited in the Helsinki Heart 

Study(16), which states that plaque regression is best achieved by raising 

HDL-c while simultaneously lowering LDL-c.  This could explain why the 

Cholesterol Retention Fraction (CRF, defined as [LDL-c minus HDL-

c]/LDL-c) perfectly predicted plaque outcome in 731 patients in POSCH.  

Specifically, if the CRF rose, even minutely at one year, then the angiogram 

at three years always showed plaque progression and if the CRF fell, even 

minutely, at one year, the angiogram always showed plaque non-progression.  

Moreover, in the author’s experience, HDL-c is able to compensate for LDL-

c until LDL-c levels exceed 170 mg/dl (4.4 mmoles/L) and in POSCH, the 

rate of plaque progression began to fall once EOT LDL-c levels of 174 mg/dl 

(4.4 mmoles/L) were achieved.  (See Table I.) 

NHLBI, and to a lesser extent FATS and LCAS, utilize bile acid 

sequestrants, which bind cholesterol and could conceivably bind 

phosphatidyalcholeine and carnitine, thus making these compounds less 

available to the gut microbiome, with less TMA being produced in the gut.  

This would lead to less TMAO being generated in the liver via FMO 3.  The 

other trials did not use agents that interfered with the access of the gut 

microbiome and showed more plaque progression, possibly because of 

increased levels of TMAO.  This in turn could explain the “failure” of other 

trials that raised HDL-c but failed to lower subsequent ATD results. 

Finally, a recent study by Sakuma showed that, at least in the REAL-CAD 

data, there appeared to be an optimal target goal of LDL-c lowering  achieved 

at 70 mg/dl (enzymatic method, but 80 mg/dl precipitation method 

equivalent). (20)  This finding supports the current paper and its earlier 

results. (13) 

Conclusions 

Analysis of the seven angiographic regression trials reveals that the method 

by which one lowers LDL-c may make a difference in terms of plaque 

progression.  One must account for the gut microbiota to achieve optimal 

results.  There does not appear to be an LDL-c level achieved that guarantees 

no plaque progression. 
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